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Exhibit D Sem volatiles — Section 1
Scope and Application

1.0 SCOPE AND APPLI CATI ON

1.1 The analytical nmethod that follows is designed to analyze water, soil
sedi ment, other solid matrices and oily_ sludges from hazardous waste
sites for the organic conpounds on the Target Conpound List (Exhibit C,

SVOA TCL) .
1.1.2 The target conpound |i st nag be designated as all conpounds listed in
Exhi bit C, SVOA TCL or a subset of those compounds and wll be

i ndi cated on the chain of custody acconpanyi hg each sanpl e delivery
group (SDG,

1.2 The nmethod is based on EPA Met hod 625 gBase/hbutrals and Acids) and it
covers the determ nation of a nunber of organic conmpounds that are
partitioned into an organi c solvent and are anmenable to gas
chronatograth: ~These target conpounds and the contract required
quantitation limts (CRQs) are listed in Exhibit C

1.3 The nethod involves solvent extraction of the matrix sanple,
characterization to determ ne the appropriate anal ytical protocol t
used fol l owed by appropriate cl eanup procedure and GC/ M5 anal ysis t
determ ne the semvolatile organi c conmpounds present in the sanple.

o be
0]

1.4 Probl emrs have been associated with the foll owi ng conmpounds anal yzed by
t hi s net hod:

1.4.1 Di chl or obenzi di ne and 4-chl oroaniline can be subject to oxidative
| osses during solvent concentration

1.4.2 Hexachl or ocycl opent adi ene is subject to thermal deconposition in the
inlet of the gas chromatograph, chenmical reactions in acetone
sol ution, and photocheni cal deconposition

1.4.3 N-nitrosodiﬁhen | am ne deconposes in the gas chromatograph inl et
e

form ng di phenyl am ne and, consequently, nmay be detected as
di phenyl am ne

D- 4/ SVOA OREAP-01.0



Exhi bit D Sem volatiles -- Section 2
Sunmary of Met hod

SUMMARY OF METHOD
Wat er

A one liter aliquot of sanple is acidified to pH 2.0 and extracted with
nmet hyl ene chloride using a continuous |iquid-Iiquid extractor. )
Separatory funnel extraction is NOT permtted. The nethyl ene chloride
extract is dried with sodiumsulfate, concentrated, subjected to GPC
(GPC is required when higher nol ecul ar wei ght conpounds are present that
interfere with the anal yses of target conpounds; GPC is optional for al
ot her circunstances), and anal yzed by G/ for extractable organics.

Low Soi |l / Sedi nent (Solid Matrices)

Athirty (30) gramportion of soil/sedinent/solid is mxed with

anhydr ous powdered sodium sulfate and extracted with 1:1 nethyl ene

chl ori de/ acetone sol ution using an ultrasonic probe. If the |ow |evel
screen (Appendix A) is used, a portion of this dilute extract is
concentrated fivefold and screened bK GO/ FID. |f peaks are present at
greater than 10,000 pg/ kg, discard the extract and prepare the sanple b
the nmedium |l evel nethod. |If no peaks are present at greater than 10, 00
pg/ kg the entire extract is concentrated, subjected to GPC cl eanup, and
anal yzed by GC/ M5 for extractabl e organics.

Medi um Soi | / Sedi ment (Solid Matrices)

Apﬁroxinately one gram portion of soil/sediment/solid is mxed with
anhydr ous powdered sodiumsulfate in a vial and extracted with nethyl ene
chloride using an ultrasonic probe. The nethylene chloride extract can
be screened for extractable organics by GO FID or GOMS. A nethod for

xe
1

screening by GJFIDis found in pendix A. If organi c conpounds are
detected by the screen, the nethylene chloride extract is subjected to
GPC cl eanup and anal yzed by GO/ for extractable organics. f no

organi ¢ conpounds are detected by the nedium|evel screen, then a | ow
| evel sanple preparation is required.

O ly Sludges (Waste)

A one gram portion of a nmethylene chloride soluble sanple is )
quant!tatlvelg diluted with nmethyl ene chloride, The nethylene chloride
sol ution can be screened for extractable organics by GJFID or GO M to
determ ne appropriate GO/ MsS dilution factors. A nethod for screening by
GC/FID is found in Appendix A The methyl ene chloride solution is

subj ected to GPC cl eanup and anal yzed by GO M5 for extractable organics.

Met hod Detection Linmts

Prior to analysis, nmethod detection limts (MDLs) for all conpounds in
Exhi bit C, SVOA TCL, nust be established in accordance with 40 Code of
Federal Regul ations, Part 136, ABpendlx B. The MDL stud% nmust be
reported as detailed in Exhibit B. Al ML values nust be |ess than or
equal to one-third of the CRQL. The MDL study nust be conducted using
the sane specifications as for sanple analysis. These specifications
include but are not Iimted to: extraction nethod, tune conditions and
techni cal acceptance criteria, method bl ank conditions and technica
acceptance criteria, initial and continuing calibration conditions and

t echni cal acceptance criteria and all instrument operating conditions.
The MDL studY nmust be conducted prior to sanple analysis, for each

al ternate colunm/techni que and/or at |east annually, whichever, is nore
frequent. Seven aliquots of reagent water and/or appropriate clean
matrix (such as nuffled sand) sprked at 3-5 tinmes the expected MDL are
anal yzed. Separate MDL studies nust be conducted for continuous |iquid-
liquid extraction and | ow | evel soil/sedinent/solid sonication methods.
An MDL study is not required for waste dilutions. Al sequenti al

anal yses of MDL standards must be reported and used in the resulting MDL
val ues which are cal cul ated. The ~results are calcul ated as
described in 40 CFR, Part 136, Aﬁpendlx B and reported as a separate SDG
in accordance with Exhibit B. The appropriate Students' t value nust be
cIearIK PrOVIded with the algorithmused to calcul ate the MDL val ues.
NDLﬁ g all be determ ned and reported for each instrunent/col um and

met hod.

The MDL study nust be reported as detailed in Exhibit B. The individua
anal yti cal sequence raw data nmust be provided and these data nust be

D- 5/ SVOA OREAP-01.0



Exhi bit D Sem volatiles -- Section 2
Sunmary of Met hod

summari zed in a table which denonstrates the cal cul ated MOL values. The
sunmarized MDL results table nust include the concentration found for
each conpound in each aliquot, the nean concentration of each conpound,
the percent recovery of each compound, the standard deviation for each
conpound, and the Method Detection Limt. The true concentration of the
conpound in the spi ke solution nust also be provided. The table nust
list the conpounds in the sanme order as theK appear in the target
conmpound list in Exhibit C In addition, the val ues for each
instrument and nethod used in reporting results for an SDG shall be
submtted with each data package

The annual |y determned MDL for an instrument and nethod shall al ways be
used as the MDL for that instrunent/nethod during that year. |If the
instrument/nethod is adjusted in any way that nmay affect the MDL, the
MDL for that instrunent/nethod nust be redeterm ned and the results
submtted for use as the established MDL for that instrunment/nethod for
t he remai nder of the year

D- 6/ SVOA OREAP-01.0



Exhi bit D Sem volatiles -- Sections 3/4/5
Definitions/Interferences/ Safety

DEFI NI TI ONS
See Exhibit Gfor a conplete list of definitions.
| NTERFERENCES

Cont ami nants in solvents, reagents, glassware, and other sanple
processi ng hardware may cause nethod interferences such as discrete
artifacts and/or el evated baselines in the extracted ion current
profiles (EICPs). Al of these materials routinely nust be denonstrated
to be free frominterferences under the extraction and anal ysis )
conditions of the nmethod by running IaboratorK met hod bl anks. Matrix
interferences may be caused by contaminants that are coextracted from
the sanple. The extent of matrix interferences will vary considerably
from source to source

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has
not been precisely determ ned; however, each chemical should be treated
as a potential health hazard. Exposure to these reagents should be
reduced to the | owest possible level. The |aboratory is responsible for
mai ntaining a current awareness file of OSHA regul ations regarding the
safe handling of the chenmicals specified in this method. A reference
file of material safety data sheets (MSDS) shoul d be nade available to
all personnel involved in these analyses. Specifically, concentrated
sul furic acid presents sone hazards and is noderately toxic and
extremely irritating to skin and nucous nenbranes. e these reagents
in a fune hood whenever possible and if eye or skin contact occurs flush

with arge volunes of water. Al ways wear safety glasses or a shield for
eye protection, protective clothing, and observe proper m xi ng when
working with these reagents.

D- 7/ SVOA OREAP-01.0



Exhibit D Senmivolatiles -- Section 6
Equi pnrent and Supplies

6.0 EQUI PMENT AND SUPPLI ES

Brand nanes, supRLiers, catal og and part nunbers are for illustrative
Burposes only. endorsenent is inplied. Equivalent perfornance my
e achi eved using equi pnent and supplies other than those specified
here, but denonstration of equival ent performance ”EeF'UP.t e
requirenents of this Statement of Work is the responsibility of the
Contractor. The Contractor shall docunent any use of alternate

equi prent or supplies in the SDG Narrati ve.

6.1 d asswar e

6.1.1 Conti nuous Liquid-Liquid Extractors - equipped with Teflon or gl ass
connecting joints and stopcocks requiring no |ubrication (Hershberg-
Wl f extractor, Ace d ass Conpany, Vineland, NJ P/N 6841-10 or
equi val ent) or Hydrophobi ¢ Menbrane-based Extractor (Accelerated One
Step™Extractor, Corning series 3195 or equivalent).

6.1.2 Beakers - 400 ni.

6.1.3 ?yringes - 2 L, 10 pL, 0.2 nm, 0.5 nL and 10 nL with Luerl ok
itting.

6.1.4 G ass Scintillation Vials - at least 20 nL, with screwcap and Tefl on
or alumnumfoil Iiner

6.1.5 Pasteur Pipets - 1 nL glass, disposable.

6.1.6 Vials and Caps - anber glass, 2 nL capacity with Teflon-lined screw
cap, 2 nL capacity for aut o sanpl er.

6.1.7 Pipets - glass volunetric 1 nL or 2 ni.

6.1.8 CEntrifuPe Tube - 12 to 15 nL with 19 nm ground gl ass j oi nt
(optional).

6.1.9 Graduated Cylinder - 1 L capacity.

6.1.10 Drying Colum - 19 nm | D chromat ographic colum with coarse frit
(substitution of a small pad of Pyrex glass wool for the frit wll
hel p prevent cross contam nati on of sanple extracts).

6.2 Kuder na- Dani sh (K-D) Appar at us

6.2.1 Concentrator Tubes - 15 nL and 10 nL graduated (Kontes K-570050-1025
or K-570040-1025 or equivalent). Calrbration nust be checked at the
vol unes enployed in the test. Gound-glass stoppers are used to
prevent evaporation of extracts.

6.2.2 Evaporative Flasks - 500 nL (Kontes K-570001-0500 or equivalent).
Attach to concentrator tube with springs.

6.2.3 Snyder Columm - three-ball macro (Kontes K-503000-0121 or
equi val ent).

6.2.4 Snyder Columm - two-ball mcro (Kontes K-569001-0219 or equival ent).
6.3 Spatul a - stainless steel or Teflon

6.4 Bal ances - anal ytical, capable of accurately meighing + 0.0001 g, and a
t op- | oadi ng bal ance capabl e of melghlna 100°g = 0.01 g. The balances
nmust be calibrated in accordance wth ASTM E 617 specifications each 12-
hour work shift. The bal ances nust al so be annually checked by a
certified technician.

6.5 Utrasonic Cell Disruptors - Heat Systens, Utrasonics Inc., Mdel W385
Soni cator (475 watt w th pul sing capability, No.200, %inch tapBed
di sruptor horn, No. 419, 1/8 inch standard tapered M crotlkbpro e, and
No. 305, 3/4 inch tapped high gain "Q disruptor horn, or . 208 3/4
inch standard solid disruptor horn), or ﬁﬂ#lvalent devices with a
m ni rum of 375 watt output capability. E: In order to ensure that
sufficient energy is transferred to the sanple during extraction, the

r
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Exhibit D Semivolatiles -- Section 6
Equi pnrent and Supplies

Mcrotip probe or horn shall be replaced if the tip begins to erode.
Erosion of the tip is evidenced by a rough surface.

Sonabox Acoustic Encl osure (or equivalent) - for use with disruptor to
decrease noi se | evel.

U trasonic Water Bath
Vacuum Fi l trati on Apparat us
Buchner Funnel - 9 cmdianmeter, for filtration
Filter Paper - \Watman No. 41 or equival ent
Centrifuge - table top (optional).
Pyrex 3 ass Wol - rinsed with nethyl ene chloride
Test Tube Rack

Silicon Carbide Boiling Chips - approximately 10/40 nmesh. Heat to
400 °C for 30 minutes or soxhlet extract with methylene chloride.
Tefl on BOIIInP chips rinsed with nethylene chloride prior to use are
al so accept able.

Water Bath - heated, with concentric ring cover, capable of tenperature
control (2 °C). The bath should be used in a hood.

Oven - drying
Desi ccat or

Cruci bles - porcelain. Disposable alum num wei ghi ng pans are al so
accept abl e.

Ni t rogen Evaporati on Device - equipgfd with a water bath that can be
mai ntai ned at 35-40 °C. (N-Evap by ganomati on Associates, Inc., South
Berlin, MA, or equivalent). 0 prevent the rel ease of solvent funes
Lntg the | aboratory, the nitrogen evaporator device nust be used in a
ood.

pH Paper - including narrow range capable of nmeasuring a pH of 2.0.

pH Meter - with a conbination gl ass el ectrode, calibrate according to
manuf acturer's instructions. he pH neter shall be calibrated prior to
each use in accordance with the Contractor's Standard Operating
Procedures (SOPs).

Magnetic Stirrer Mdtor and Magnetic Stirring Bars.
GPC d eanup System

Gel Perneation ChronatograEhg System - GPC Aut oprep nodel 1002 A or
B, Anal ytical Biochem cal Laboratories, Inc., or equivalent. Systens
that perform satisfactorily have been assenbled fromthe follow ng
conponents - an HPLC punp, an auto sanpler or a valving systemwth
sanpl e | oops, and a fraction collector., Al systens, whether
automated or manual, nmust neet the calibration requirenents of
Section 10. 3. 3.

NOTE: GPC cleanup is required for all soil/sedinent/solid and oily
sl udge extracts, and for any water extracts containing hlPher
nmol ecul ar wei ght contamnants that interfere with the analyses of the
target conpounds.

Chr omat ographic Colum - 700 nmx 25 mm 1D glass colum. Flowis
upward. To sinplify switching fromthe UV detector durlnP
calibration to the GPC col |l ection device durln% extract c¢ eanuP, an
optional double 3-way val ve (Rheodyne Type 50 Teflon Rotary Val ve
#10- 262 or equivalent) may be attached so that the colum exit flow
can be shunted either to the UV flowthrough cell or to the GPC

col [ ection devi ce.

D- 9/ SVOA OREAP-01.0



Exhi bi t

D Sem vol atiles -- Section 6

Equi pnrent and Supplies

6. 21.

6. 21.

6. 22.

4

1

. 2.

. 2.

@uard Colum (optional) - 5 cm wth appropriate fittings to connect
the inlet side of the analytical colum (Supelco 5-8319 or
equi val ent).

Bi o Beads siixs) - 200-400 nesh, 70 g (Bio-Rad Laboratories,

Ri chnond, , Catal og 152-2750 or equivalent). An additional 5 g of
Bi o Beads are required if the optional guard colum is enployed. The
quality of Bio Beads may vary fromlot to | ot because of excessive
fines in some lots. In addition to fines haV|nﬁ a detrinental effect
on chromat ography, they can al so pass through the columm screens and
damage t he val ve

U traviolet Detector - fixed wavelength (254 nm with a sem -prep
fl owthrough cell

Strip chart recorder, recording integrator or |aboratory data system

Syringe Filter Assenbly, disposable - Bio-Rad "Prep Disc" sanple
filter assenbly #343-0005, 25 mm and 5 micron filter discs or

equi val ent . te: Some iInstrument nmanufacturer's recommend a
smaller mcron size filter disc. Consult your instrunent operation
manual to determine the proper filter disc to use in your system
Check each batch for contam nants by analyzinP a GPC bl ank each tine
the systemis used. Rinse each filter assenbly (prior to use) with
met hyl ene chloride, if necessary.

Gas Chromat ogr aph/ Mass Spectroneter (GO M5) System

Gas Chromatograph - The gas chromatograph (GC) system nust be capabl e
of tenRerature programm ng and nust maintain an optimal flow rate

t hroughout the GC tenperature programoperations. The system nust be
suitable for splitless injection and have all required accessories

i ncludi ng syringes, analytical colums, and gases.

Gas Chromat ography Col ums

A description of the GC colum used for analysis shall be provided in
the SDG Narrative.

Packed col ums nust not be used.
Capillary colums - The recomended m ni mum | ength, [D and
statlonar% phase for capillary colums is: 30 mx 0.25 mmID (or
.32 nm) onded-poly(59od|phen¥ll95@bd|nethyIS|onane). Not e t hat
this is a mninmmrequirenent for colum |ength. Longer columms
may be used. A filmthickness of 1.0 micron is recomended
because of its |arger capacity, however, a filmthickness of 0.25
m cron may be used.
1 Exanpl es of suitable capillary colums are |isted bel ow DB-5
J&W Scientific); RTx-5 (Restek); SPB-5 (Supelco); AT-5
Al ltech); HP-5 (Hewl ett-Packard); CP-Sil 8CB (Cnhronpack); 007-
(Quadrex) and BP-5 (SGE)
2 The Contractor may choose to use an alternate capillary col um.

However, the alternate capillary colum selected nust neet al
the nethod technical acceptance criteria established in the SOV
and Exhibit E.

. The CGC col um nust not introduce contam nants which
interfere with identification and quantitation of the
conmpounds listed in Exhibit C (Sem volatiles).

accept concentrations up to

. The GC colum nust be able to f
f each target conpound w t hout

t he hi gh point standard o
becom ng overl oaded.

. The GC col umm nust provide equal or better resolution of
the target conmpounds than the colums |isted above.

. The alternate GC col umm mnmust be used for the entire

anal ysis, including the MOL study, initial and continuing
calibration, initial calibration verification and al

D- 10/ SVOA OREAP-01.0



6.22.6

. 2.

. 2.

nost recent rel ease
rel ease), or equiva )
reference library. The nost recent release of the reference library
must be utilized. The operational data system nust be capabl e of
flagging all data files that have been edited manually by | aboratory
personnel since every manual edit nust be flagged on the quantitation
reports.

Magnetic ta
surtable fo

Exhibit D Semivolatiles -- Section 6
Equi pnrent and Supplies

bl ank, QC sanple and all sanple analyses. |If a new
alternate GC columm is chosen after the initial ML study
has been conpleted, then the MDL study nust be reanal yzed
using that alternate colum. Analytical results Penerated
using any alternate columm nust neet all technica
acceptance criteria established in the SOV and the CRQLs
listed in Exhibit C (Sem vol atiles).

The alternate GC col umm nust be designed to optimze
performance. Follow manufacturer's instructions for the use of
Its product. Before use of any columm, other than the ones
specified in 6.22.2.2.1, the Contractor nust neet the criteria
[Isted in 6.22.2.2.2. Once this has been denonstrated, the
Contractor must docunent the colum used (brand nane, |ength,
dianmeter, and filmthickness) in each SDG Narrati ve.

Manuf act urer provi ded technical information concerning the
performance characteristics of the GC col um nust be 1 ncluded
In the MDL Study data package to support the use of the

al ternate col um.

The carrier gas for routine GO/ M5 applications is helium The
purge gas can be either heliumor nitrogen. H gh purity 2?ses
nmust be used to ensure a contam nant free GC/ M5 system I
carrier gas |lines nust be constructed from stainl ess steel or
copper tubi ng. hbn-pothetrafluoroethylene (PTFE) thread seal ants
or flow controllers w th rubber conponents are not to be used.

Mass Spectroneter - nust be capable of scanning from35 to 500 anu
everK 1 second or less, utilizing 70 volts (nom nal) electron energy
inthe e

whi ch neets the tuning acceptance criteria when 50 ng of

decaf | uorotri phenyl phosphi ne (DFTPP) is injected through the GC
inlet. The instrument nust be vented to the outside of the facility
or to a trapping systemwhich prevents the rel ease of contam nants in
to the instrunent room

[ ectron inpact ionization node and produci ng a mass spectrum

GC/Ms interface - any gas chronatagraﬁh to mass spectroneter
interface that produces the data whic

criteria established in the SON Gas chromat ograph to nass
spectrometer interfaces constructed of all-glass or glass-Ilined
materials are recommended. d ass can be deactivated by silanizing
wi t h di chl or odi et hyl si | ane.

nmeets the technical acceptance

Data system - a conputer systemnust be interfaced to the nass
spectrometer that allows the continuous acquisition and storage on
machi ne-readabl e nedia, of all nass spectra obtained throughout the
duration of the chromatographic progE?n1 The conputer nust have
software that allows searching any i

specified mass and plotting such 1on abundance versus tinme or scan
nunber. This type of plot is defined as an Extracted |lon Current
Profile (EICP).  Software nust also be available that all ows

i ntegrating the abundance in any ElICP between specified time or scan
nunber limts. Also, for the non-target conpounds, software nust be
avai l abl e that allows for the conFarison of sanple sgectra agai nst
reference library sFectra. The N

M5 data file for ions of a

f ST/ EPA/NIH (May 1992 rel ease or
and/or Wley (1991 rel ease or nost recent
ent mass spectral library shall be used as the

pe storage device - nust be capable of recording data and
r long-term off-line storage of GO/ M5 data

D- 11/ SVOA OREAP-01.0



Exhi bi t

N

. 2.

. 2.

D Semivolatiles -- Section 7
Reagents and St andards

REAGENTS AND STANDARDS

Reagent s

Reagent Water - defined as water in which an interferent is not
observed at or above the CRQL for any target or non-target conpound.
Reagent water may be generated by passing tap water throuPh a carbon
filter bed contalning about 453 g of activated carbon (Calgon Corp.
Filtrasorb - 300 or equivalent).

A water purification system (MIIipore Super-Q or equival ent) may
be used to generate reagent water.

Reagent water may al so be prepared by boiling water for 15

m nutes. Subsequently, while maintaining the tenperature at 90
°C, bubble a contami nant-free inert gas through the water for one
hour. VWhile still hot, transfer the water to a narrow nouth
screwcap bottle and seal with a Teflon-lined septum and cap

Sodi um Thi osul fate - (ACS) granul ar

Sul furic Acid Solution (HSQ,) - (1+1) slowy add 50 nL of
concentrated H,S0, (sp. gr. 1.84; 18 to 50 nL of reagent water.

Acet one, nethanol, methylene chloride, iso-octane, 2-propanol, and
tol uene - pesticide residue analysis grade or equivalent.

Sodi um Sul fate - powdered or granul ar anhydrous reagent grade, heated
at 400 °C for four hours in a shallow tray, cooled in a desiccator
and stored in a glass bottle (Baker anhydrous powder, catal og #73898;
Baker anhydrous granul ated, catal og #3375, or equival ent). UTI ON:
An open contai ner of sodium sul fate nmay becone contam nated during
storage in the | aboratory.

Sodium Sul fite - reagent grade.

St andar ds

.1

1

1

1

2

St andar ds Docunent ati on

The Contractor must provide all standards to be used with this
contract. These standards may be used only after they have been
certified according to the procedure described in Exhibit E. The
Contractor nust be able to verify that the standards are certified by
produci ng the manufacturer's certificates and/or generating the
docunmentation as described in Exhibit E. Munufacturer's certificates
of analysis nmust be retained by the Contractor for the termof the
cogtract. The docunentation may be requested during an on-site

audi t.

St ock Standard Sol uti ons

St ock standard sol uti ons may be Purchased from conmer ci al
suppliers or prepared using the follow ng procedure.

Prepare stock standard solutions_bY accurately wei ghi ng about
0.0100 g of pure reference material. Dissolve the material in
nmet hyl ene chl ori de or another suitable solvent and dilute to
volume in a 10 nL volumetric flask. Larger weights/volunmes may
be used at the conveni ence of the anal yst.

When conpound purity is assayed to be 97.0 percent or greater
the weight may be used wi thout correction to calculate the
concentration of the stock solution. |If the conpound purity is
assayed to be |less than 97.0 percent, the weight must be
corrected when cal cul ating the concentration of the stock
solution. See Exhibit E (Analytical Standards Requirenents).

Fresh stock standards nust be replaced once every twelve nonths
after the pregaratlon date (or the date opened for purchased

st andar ds) . he standards nust be repl aced sooner 1f the
standards have degraded or concentrated. Stock standards nust
be checked for signs of degradation or concentration just prior
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Exhi bit D Semivolatiles -- Section 7
Reagents and St andards

tﬁ preparing secondary dilution and working standards from
t hem

Secondary Dilution Standards

Usi ng stock standards, prepare secondary dilution standards in
net hyl ene chloride that contain the conpounds of interest either
singly or mxed together. Secondary dilution standard sol utions
shoul d be prepared at concentrations that can easily be diluted to
pr epare wor ki ng standards.

Fresh secondary dilution standards nust be prepared once every six
nmonths after the preparation date (or the date opened for ]
purchased standards). The standards nust be replaced sooner if

t he standard has denonstrated signs of degradation or evaporation

Wor ki ng St andar ds

Surrogat e Standard Spiking Sol ution

The surrogate standard spi king solution contains the foll ow ng:

Base Neutrals Aci ds
Ni t robenzenene- d5 Phenol - d5
Ter phenyl - d14 2,4, 6-Tri bronopheno
2- Fl uor obi phenyl 2- Fl uor opheno
1, 2- Di chl or obenzene- d4 2- Chl or ophenol - d4

Preﬁare a surrogate standard spi ki ng solution that contains
each of the base/neutral conpounds at concentrations of 100
pg/ mL i n met hanol and each of the acid conpounds at
concentrations of 150 pg/nL in nethanol. Surrogate standards
are added to all sanples, blanks, QC sanples and calibration
solutions. Additional surrogates may be added at the

| aboratory's discretion. PrePare fresh surrogate spiking
solution nonthly, or sooner if the solution has degraded or
evapor at ed.

For oily sludge (waste) sanples extracted using the waste
dilution techni que described in section 10.1. 4.6, Brepare a
surrogate spi king solution containing all of the above )
conpounds at five (5) times the concentrations specified in
Section 7.2.4.1.1 above in nmethylene chloride. Prepare fresh
surrogate spiking solution nonthly, or sooner if the solution
has degraded or evapor at ed.
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7.2.4.2
7.2.4.2.1

7.2.4.2.2

7.2.4.2.3

7.2.4.3
7.2.4.3.1

7.2.4.3.2

7.2.4.3.3

7.2.4.4

Matri x Spi king Sol ution

The matrix spi king solution consists of the follow ng:

Bases/Neutral s Aci ds

1, 2,4-Tri chl or obenzene Pent achl or opheno
Acenapht hene Pheno

2,4-Dinitrotol uene 2- Chl or opheno

Pyr ene 4- Chl or o- 3- net hyl pheno
N-Ni t roso-di - n- propyl am ne 4-Ni tropheno

1, 4- Di chl or obenzene

Prepare a matrix spiking solution that contains each of the
base/ neutral conpounds above at 100 pg/nL in methanol and the
acid conpounds at 150 pg/nmL in nmethanol. Matrix spike/matrix
spi ke duplicate sanples are prepared and anal yzed as descri bed
in Section 12.2. Prepare fresh matrix spiking sol ution

mont hly, or sooner if the solution has degraded or evapor at ed.

For oily sludge (waste) sanples extracted using the waste

dilution technique described in section 10.1.4.6, the matrix

spi ki ng sol ution shall be made up in nethylene chloride at five
) tinmes the concentration sPeC|f|ed above. Prepare fresh

matri x spi king solution nmonthly, or sooner if the solution has

degraded or evapor at ed.

GPC Cal i bration Sol ution
Prepare a GPC calibration solution in nmethylene chloride

containing the foll owi ng anal ytes at the m ni nrum concentrations
listed (in elution order):

Conpound Concentration (nmg/ni)

Corn oil 25.0

bi s(2- et hyl hexyl ) pht hal at e 0.5

Met hoxychl or 0.1

Peryl ene 0.02

Sul fur 0. 08

NOTE: Sulfur is not very soluble in nmethylene chloride, but it
is soluble in warmcorn oil. Therefore, one apﬁroach isto
wei gh out the corn oil, warmit, and transfer the weighed
amount of sulfur into the warmcorn oil. Mx it and then

transfer into a volunmetric flask with nmethylene chloride, along
with the other calibration conpounds.

Prepare fresh GPC Calibration Solution nonthly, or sooner if
t he sol ution has degraded or evapor at ed.

GC/ MS I nstrument Performance Check Sol ution

Prepare a sol ution_ of decafluorotrighenylphogﬁhine (DFTPP), such
that a 2 pL injection will contain 50 ng of TPP. The TPP may
also be included in the calibration standards at this |evel.
Prepare fresh GO M5 Instrunment Performance Check Sol ution weekly,
or sooner if the solution has degraded or evaporated.
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Internal Standard Sol ution

I ni

An internal standard solution can be prepared by dissolving 100
nﬁ of each of the follow ng conpounds in 50 nL of nethylene
chloride: 1, 4-dichl orobenzene-d4, napht hal ene-d8, acenapht hene-
d10, phenant hrene-d10, chrysene-d12 and peryl ene-d12. |t may
be necessary to use 5.0 to 10.0 percent toluene in this
solution and a few minutes of ultrasonic mxing in order to

di ssolve all the constituents. The resulting solution wll
contain each standard at a concentrati on of 2000 ng/pL.
Commercially prepared internal standard solutions are avail able
at suitable concentrations and may be used. Al standards nust
nmeet the Anal ytical Standards Requirements of Exhibit

A 10 pL portion of the internal standard spiking solution
shoul d be added to each 1.0 nL of sanple, standard, blank or QC
sanpl e extract just prior to analysis by GOJMS. This wll
result in 40 ng of each internal standard in the 2 pyL vol une of
extract injected into the GO M. Prepare fresh Internal

St andard Spi ki ng Sol uti on weekly, or sooner if the solution has
degraded or evapor at ed.

Not e: For autonated systens using an injection volune of |ess
than 10 uL, the interhal standard solution may need to be
prepared at a different concentration. Prepare the interna
standard sol ution such that the aliquot used by the system

mai ntains the required 40 ng of each internal standard in the 2
uL volume of extract injected into the GO/ M.

tial and Continuing Calibration Standard Sol uti ons

Initial Calibration Solutions - Prepare calibration standards
at a mininmmof five concentration [evels (20, 50, 80, 120, and
160 total ng per 2 pL) in methylene chloride. Each calibration
standard should contain all of the semivolatile target
conpounds and surrogate_conpounds. Elght_conpounds (2, 4-
Di nitrophenol, 2,4,5-Trichlorophenol, 2-Nitroaniline, 3-
Nitroaniline, 4-Nitroaniline, 4-Ntrophenol, 4,6-Dnitro-2-
nmet hyl phenol, and Pent achl orophenol) wi || re3U|re only a four-
BOInt initial calibration at 50, 80, 120, and 160 total ng per
_uL, since detection at |ess than 50 ng per injection is
ditficult. Initial calibration standard sol utions nmust be
prepared fresh each time an initial calibration is anal yzed.

In order to facilitate the confirmation of sinﬁle conponent
Egstlpldes fromthe semivolatile |ibrary search data (see

xhi bit D-Pesticides/Aroclors), the |aboratory may include the
si ngl e conponent pesticide target conpounds listed in Exhibit C
in the semvolatile continuing calibration standard. The

| aboratory may add any or all of these conpounds to the
sem vol atil e continuin? calibration standard, but at a
concentration of 10 ng/pL or less. Do not include the Aroclors
or toxaphene mixtures in the semvolatile initial and
continuing calibration standards. |If the target pesticide
conpounds are added to this GC/ M5 standard, these additional
analytes are not reported on the semvolatile calibration form
(FormWVIl), but nust be included in the quantitation report for
the continuing calibration standard. As only a S|ngle poi nt
calibration would be perforned, no %RSD or percent difference
criteria would apply to these additional anal ytes.

Continuing Calibration Solution - The 50 ng/2 pL calibration
standard I's the continuing calibration standard. Prepare a
fresh Continuing Calibration Solution weekly, or sooner if the
sol ution has degraded or evapor at ed.

Initial Calibration Verification Standard Sol uti on

Prepare an initial calibration verification standard sol uti on of

al |
same concentration speci

the semvolatile tar?et conpounds in nethylene chloride at the
ied for the Continuing Calibration

Standard Sol ution described in Section 7.2.4.6.3. The standard
nmust be from source/supplier other than the source of the initial
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. 3.1

. 3.2

.3.3

. 3.4

calibration standards. Prepare a fresh initial calibration )
verification standard solution each tinme an initial calibration is
anal yzed.

Ampul at ed Standard Extracts

Standard sol uti ons purchased froma chem cal supply house as

anpul ated extracts in glass vials may be retained for 2 years from
the manufacturer's preparation date, unless the nmanufacturer
recommends a shorter tine period. Standard solutions prepared by the
Contractor which are imedi ately anpul ated in glass vials may be
retained for 2 years fromthe preparation date. UBon breaki ng the

gl ass seal, the expiration tinmes listed in applicable standar
preparation sections will apply. The Contractor is responsible for
assuring that the integrity of the standards have not degraded by
foll owi ng proper storage procedures (see Section 7.3).

St orage of Standard Sol utions

Store the stock and secondary dilution standard solutions at 4 °C (*
2 °C) in Teflon-lined screw cap anber bottles. Fresh stock standards
shoul d be repl aced or prepared every twelve nmonths at a m ni num

Store the working standards at 4 °C (£ 2 °C) in Teflon-seal ed
containers and protect fromlight. he standard sol utions nust be
checked frequently for stability. Replace all working standard
solutions after six nonths, or sooner if conparison wth quality
control check sanples indicates a problem CAUTION: Analysts hust
gl;ow all standard solutions to equilibrate to roomtenperature

ef ore use.

The continuing calibration standard (50 ng/2 pl) should bﬁagrepared
weekly and stored at 4 °C (£ 2 °C). Refrigeration of the GPC
calibration solution may cause the corn oil to precipitate. Before
use, allow the solution to stand at roomtenperature until the corn
oi | dissol ves.

Protect all standards fromlight. Sanples, sanple extracts and
standards nust be stored separately.
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SAMPLE COLLECTI ON, PRESERVATI ON AND STORAGE
Sanmpl e Coll ecti on and Preservation

WAt er sanpl es nay_be collected in 1 L anber glass containers, fitted
i

Wi th screw caps ned with Teflon. |f anber containers are not

avai | abl e, the sanples should be protected fromlight. Soil sanples

may be collected in glass containers or closed end tubes (e.g., brass
e

sl eeves) in sufficient quantity to Perfornwthe anal ysis.
Epeplflc requirenents for site sanple collection are outlined by the
egi on.

If sanples are received in containers other than glass, then the
Contractor shall contact the RSCC to ascertain the proper procedure
for subsanpling fromthe sanpl e container

Al'l samples nust be iced and/or refrigerated at 4 °C (2 °C) fromthe
time of collection until extraction

Procedure for Sample Storage

The sanpl es nust be protected fromlight and refrigerated at 4 °C (%2
°C) fromthe tinme of receipt until 60 days after delivery of a

conpl ete, reconciled data package to the Agency. After 60 days, the
sanF!es may be disposed of in a manner that conplies with al

appl i cabl e regul ati ons.

If sanple storage tenperatures exceed 4°C (2 °C) and/or sanples are
not light protected, then the Contractor shall contact the RSCC to
ascertain whether or not the sanples should be anal yzed. For al
sanmpl es that were not properly refrigerated and/or [ight protected,
the Contractor shall note the problem the EPA sanple nunpbers for the
af fected sanples, and the Regional instructions in the SDG Narrati ve.

The sanples nust be stored in an atnosphere denonstrated to be free
of all potential contam nants.

Procedure for Sample Extract Storage

Sanpl e extracts nmust be protected fromlight and stored at 4 °C (x 2
°C) until 365 days after delivery of a reconciled, conplete data
package to the Agency.

Sanpl es, sanple extracts, and standards nmust be stored separately.
Contract Required Hol ding Tines

Extraction of water sanples by continuous Iiguid-liquid rocedures
shall be started within 5 days of Validated Tine of Sanple Receipt
(VISR). Extraction of soil/sedinent/solid sanples by soni cation
procedures shall be conpleted within 10 days of VISR GO ly sludge
waste dilutions shall be conpleted within 10 days of VISR~ Note:
Separatory funnel extraction procedures are not permtted.

As Part of the Agency's QA Progranl the Agency may provide
Performance Eval uati on sanples which the ntractor is required to
repare per the instructions grOV|ded by the Agency. The extraction
olding time (5 days after VISR for water and 10 days after VTSR for
soi | /sedi ment) does not apply to Performance Eval uati on sanples. The
PE sanpl es nust be anal yzed and reported with the SDG with which they
were subm tted.

Extracts of water, soil/sedinment/solid sanples and oily sludge
(wast e) sanples nust be anal yzed within 40 days of the start of
extraction. ) ) )

If semvolatile sanpl es have exceeded contract required holding tines
and have not yet been anal yzed, then the Contractor shall contact the
RSCC to ascertain whether or not the sanples shoul d be anal yzed.

Note that this notification requirenent in no way obviates the
contractual requirenent for the Contractor to anal yze sanples within
holding times. If the Contractor is instructed to proceed with
anal ysi's outside holding tines, sanple price nmay be reduced dependi ng
upon the inpact of the non-conpliance on data usability. For al
sanpl es that exceeded holding tines, the Contractor shall note the
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groblen1 t he EPA sanple nunbers for the affected sanples, and the
egi onal instructions in the SDG narrative.

8.4.5 Semi vol atile data reported from sanpl e preparation and/or anal yses
whi ch were perforned outside the contract required holding tines for
extraction and/or analysis shall be subject to a conmensurate
reduction in sanRIe_prlce or zero payment due to data rejection
dependi ng upon the inpact of the non-conpliance on data usability.
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CALI BRATI ON AND STANDARDI ZATI ON
I nstrument Operating Conditions
1 Gas Chromat ogr aph

1.1 The follow ng are the gas chromat ographi ¢ anal ytical conditions.
The conditions are recommended unl ess ot herw se not ed.

Initial Columm Tenperature Hold 40 °C for 4 mnutes
Col um Tenperature Program 40-270 °C at 10 C°/mi n.

Fi nal Col utmm Tenperature Hold 270 °C, Hold Required for
3 mnutes after all TCL in
Exhi bit C (SVOA) have

el ut ed

I nj ector Tenperature 250- 300 °C

Transfer Line Tenperature 250- 300 °C

Sour ce Tenperature According to manufacturer's
speci fications

I nj ector G ob-type, splitless

Sanpl e Vol une 2 pL

Carrier Gas Heliumat 30 cni sec

1.2 Optim ze GC conditions for anal yte separation and sensitivity.

Once optimzed, the sane GC conditions nust be used for the
anal ysis of all standards, sanples, blanks and QC sanpl es.

.2 Mass Spectroneter

The following are the required mass spectroneter anal ytica
condi tions:

El ectron Energy 70 volts (nom nal)
Mass Range 35 to 500 amu
Scan Ti nme Not to exceed 1 second per scan

GO/ M5 I nstrunent Performance Check (Tuning) and |on Abundance

1 Sunmmary of GO/ M5 I nstrunment Performance Check

1.1 The Mass Spectroneter nust be tuned to neet the manufacturer's

specifications, using a suitable calibrant such as perfluoro-tri-
N- but yl am ne (PFTBA) or perfl uorokerosene (PFK).

1.2 The nmass calibration and resolution of the GC/ M5 system are

verified by the analysis of the instrument perfornmance check

sol ution (DFTPP -Section 7.2.4.4?. Prior to the analysis of any
sanpl es; including QC sanples, blanks or calibration standards,
the Contractor nust establish that the GC/ M5 system neets the nass
spectral ion abundance criteria for the instrument perfornmance
check sol ution containing decafl uorotriphenyl phosphi ne (DFTPP)

.1.3 If the technical acceptance criteria for GO M I nstrunent

Performance Check are not net, then the contractor nust stop and
correct the problem before continuing the anal ytical sequence.

.2 Frequency of GO/ M5 I nstrunent Perfornmance Check

2.1 The GO/ M5 instrunment performance check sol ution nust be anal yzed
once at the begi nning of each 12-hour period during which
st andards, sanpl es, sanmpl es or bl anks are anal yzed.

. 2.2 The 12-hour tinme period for a GO M5 instrunent perfornmance check

standards calibration (initial or continuing calibration
crlterla?,_b!ank, QC sanﬁle and sanpl e analKS|s begi ns at the
nonment of injection of the DFTPP analysis that the | aboratory
subm ts as docunentation of a conpliant instrunment performance
check. The tine period ends after 12 hours have el apsed accordi ng
to the system cl ock
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9.2.3 Procedure for GO/ M5 I nstrunent Performance Check

The anal ysis of the GO/ M5 instrunment performance check solution ma
be perfornmed as an injection of up to 50 ng of DFTPP into the GC
or by addlng 50 ng of DFTPP to the calibration standards (Section
7.2.4.5) and analyzing the calibration standard. DFTPP key ion
abundances are conpared to established ion abundance criteria for
DFTPP outlined in Table 1

9.2. 4 Techni cal Acceptance Criteria for GO M Instrunment Performance Check

9.2.4.1 The GC/ M5 system nust be tuned at the frequency described in
Section 9. 2. 2.

9.2.4.2 The mass spectrum of DFTPP nust be acquired in the follpmﬁng
manner: Three scans (the peak apex scan and the scans i nmediately
Brecedlng and followi ng the apex) are acquired and averaged. )
ackground subtraction is required, and nust be acconplished using
a single scan acquired no nore than 20 scans prior to the elution
of DFTPP. Do not subtract part of the DFTPP peak. The abundance
EL%Lgrla listed in Table 1 nust be net for a 50 ng injection of

9.2.4.3 Al'l subsequent standards, sanples, QC sanples and bl anks
associ ated with a DFTPP anal ysis nust use the identical mass
spectroneter instrument conditions.

9.2.5 Corrective Action for GO/ MS I nstrunment Performance Check

9.2.5.1 If the DFTPP technical acceptance criteria are not nmet, re-tune
the GC/MS system If the GO/ M5 system cannot be retuned, then it
naK_be necessary to clean the ion source or take other actions to
achi eve the technical acceptance criteria.

9.2.5.2 DFTPP acceptance criteria MJST be met before any standards,
sanpl es, including QC sanples or required bl anks are anal yzed.
Any st andards, sanples, QC sanples or required bl anks analyzed
when GC/ M5 I nstrunent Perfornance Check technical acceptance
criteria have not been met will require reanal ysis at no
additional cost to the Agency. Reanalyses nust be perfornmed
within contract required holding tinmes and nust neet all technical
acceptance criteria.

9.2.5.3 Sanpl e anal yses reported with a non-conpliant GO/ M5 | nstrunent
Pertormance Check after reanalysis shall receive a commensurate
reduction in sanﬁle_prlce or zero paynent due to data rejection
dependi ng upon the inpact of the non-conpliance on data usability.

9.3 Initial Calibration
9.3.1 Summary of Initial Calibration

9.3.1.1 Prior to the anaIK%is of sanples, QC sanples and required bl anks,
and after the GO i nstrument performance check technica
acceptance criteria have been net, each GO M5 system nmust be
calibrated at a mninmumof five concentrations (Section 7.2.4.6)
to determne instrunment sensitivity and the linearity of GC/ M5
response for the semvolatile target and surrogate conpounds.

9.3.1.2 If the technical acceptance criteria for initial calibration are
not net, then the Contractor nust stop and correct the problem
bef ore continuing the anal ytical sequence.

9.3.2 Frequency of Initial Calibration

9.3.2.1 Each GC/ M5 system nust be initially calibrated upon award of the
contract, whenever the contractor takes corrective action which
may change or affect the initial calibration criteria (e.g., ion

source cleaning or repairs, colum replacenent, etc.), or it the
continuing calibration technical acceptance criteria have not been
met .

9.3.2.2 If time still remains in the 12-hour tinme period after neeting the
techni cal acceptance criteria for the initial calibration, sanples
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nay_be analyzed. It is not necessary to analyze a continuing
calibration standard within this 12-hour tine period, if the
initial calibration standard that is the same concentration as the
continuing calibration standard neets the continuing calibration
techni cal acceptance criteria. Quantify all sanple and QC sanple
results and evaluate quality control criteria results, such as
internal standard area response change and retention tinme shift,
against the initial calibration standard that is the sane
concentration as the continuing calibration standard (50 ng/2 pL).

Procedure for Initial Calibration

Ca

Al'l standard/spiking solutions and bl anks nust be allowed to warm
to anbient tenperature (approximately 1 hour) before preparation
or anal ysi s.

Prepare five calibration standards containing all the sem volatile
target and surrogate conpounds at the concentrations described in
Section 7.2.4.6.

Add a 10 pL aliquot of internal standard sol ution (Section
7.2.4.5:25 to each 1.0 nL aliquot of calibration standards to
result in 40 ng of internal standard in the 2 pL vol une of
calibration standard injected onto the GC/M5. The interna
standards specified in Section 7.2.4.5.1 should pernmt nost of the
sem vol atil e target conpounds to have relative retention tinmes of
0.80 to 1.20, using the assignnents of internal standards to
target conpounds given in Table 2.

Anal yze each calibration standard by injecting 2.0 pL of standard.
culations for Initial Calibration

Cal culate the rel ative response factor (RRF) for each semvolatile
target and surrogate conmpound using Equation 1. The primary
characteristic ions used for quantitation of target conpounds,
surrogate conpounds and internal standards are listed in Table 3
and Table 4. Assign each target conpound, and surrogate conpound
to an internal standard according to Table 2. If an interference
prevents the use of a primary ion for a given tar%et conpound or

I nternal standard, use a secondary ion |isted in Table 3 or 4.
NOTE: Unl ess otherw se stated, the area response of the primary
characteristic ion nust be the quantitation ton. |f a secondary
ion is used for quantitation in a sanple, the initial and
continuing calibration standards nust al so be cal cul ated using the
secondary i on.

D- 21/ SVOA OREAP-01.0



D Semivol atiles -- Section 9
on and Standardi zati on

_‘_
Q
—

EQ 1

Wher e,

A
As

Gs
C,

9.3.4.2 The nmean rel ative response factor (RRF) nust be calcul ated for all
conmpounds using the foll owi ng equation:.

EQ 2

Area of the characteristic ion for the conmpound to be
neasured (see table 4) o

Area of the characteristic ion for specific internal
standard (see table 3? o

Amount of the internal standard injected (ng)

Amount of the conpound to be neasured injected (ng)

Wher e,

RRF = Mean Rel ative Response Factor.
RRF, = Individual RFs used to cal cul ate the nean.

n The total nunmber of val ues.
9.3.4.3 Calculate the % Rel ative Standard Devi ati on (%RSD) of the RRF
values for the initial calibration using the follow ng equation:
EQ 3
YRSD - Standard Devi ation 100
RRF
Wer e,

Y (RRF, - RRF)?

; ; _ i=1
St andar d Devi ati ON . =

(n-1)

RRF, RRF, and n are defined above.
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Techni cal Acceptance Criteria for Initial Calibration

21 Al initial calibration standards nust be anal yzed at the
concentration | evels described in Section 7.2.4.6 and at the
frequency described in Section 9.3.2 on a GC/ M5 system neeting the
GO/ M5 I nstrunent Performance Check (DFTPP) technical acceptance

criteria.
.2 The rel ati ve response factor (RRF? at each calibration
concentration for each semvolatile target and surrogate conpound

nust be greater than or equal to the conpound s m ni mum acceptabl e
rel ative response factor listed in Table 5.

.3 The %RSD over the initial calibration range for the relative
response factors for each semvolatile and surrogate conpound mnust
be |l ess than or equal to the maxi mum ¥%RSD |isted in Table 5.

.4 Up to four conﬁounds may fall outside the criteria listed in Table

5. However, these four conpounds nust neet a m ni nrum RRF
criterion of 0.010 and have a YRSD | ess than or equal to 40.0
percent.

.5 Excluding those ions in the solvent front, quantitation ions for
any target conpound may not saturate the detector, with the
exception of 3uant|tat|on ions in UP to 3 conpounds (|nclud|n8
internal standards and surrogates) fromthe high standard (16
ng/2 pL). Consult the manufacturer's instrunent nmanual to
determ ne how saturation is indicated for your instrunent.

Corrective Action for Initial Calibration

1 If the initial calibration technical acceptance criteria are not
nmet, inspect the entire analytical systemfor problens. It may be
necessary to clean the ion source, change the colum, or take

ot her corrective actions to achieve the technical acceptance
criteria.

.2 Initial calibration technical acceptance criteria nust be net

bef ore any sanples, including QC sanples or required blanks are
anal yzed.  Any sanples, including QC sanples or required bl anks
anal yzed when initial calibration technical acceptance criteria
have not been met will require reanalysis at no additional cost to
the Agency. Reanalyses nust be perfornmed w thin contract required
hol ding tinmes and nust neet all sanple technical acceptance

criterra.

.3 Sanpl e anal yses reported with a non-conpliant initial calibration
after reanalysis shall receive a conmensurate reduction in sanple
price or zero paynment due to data rejection dependi ng upon the
I npact of the non-conpliance on data usability.

Initial Calibration Verification
Sunmmary of Initial Calibration Verification
1 Prior to the analysis of sanples, QC sanples, required blanks and

after the GO M instrunent performance check solution criteria and
initial calibration technical acceptance criteria have been net,

t he hnléla| calibration nust be verified using a separate source
st andar d.

.2 If the technical acceptance criteria for the initial calibration

verification are not net, then the Contractor nust stop and
correct the problem before continuing the anal ytical sequence.
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Frequency of Initial Calibration Verification

A second source verification of the initial calibration standards
must be performed by the Contractor upon award of the contract,
whenever an initial calibration is performed and whenever the
Contractor takes corrective action which may change or affect the
initial calibration technical acceptance criteria (e.g., ion
source cleaning or repair, columm replacenment, etc.).

Procedure for Initial Calibration Verification

Al'l standard/spiking solutions and bl anks nust be allowed to warm
to anbient tenperature (approximately 1 hour) before preparation
or anal ysi s.

Add a 10 pL aliquot of internal standard solution (Section
7.2.4.5.2) toalnlL aliquot of the initial calibration )
verification standard solution (Section 7.2.4,7) to result in 40
EEYB% internal standard in the pL vol une injected onto the

Cal culations for Initial Calibration Verification
Cal cul ate the rel ative response factor (RRF? for each semvolatile
target and surrogate conpound in the initial calibration
verification standard using Equation 1
Cal cul ate the percent difference between the initial calibration
verification standard rel ative response factor and the nost recent
initial calibration nean relative response factor for each
sem vol atile target and surrogate conmpound using Equation 4.

EQ 4

Uifference = — % ' x100

\Wher e,

RRF, = Rel ati ve response factor frominitial
calibration verification standard

RRF, = Mean rel ative response factor fromthe npst

recent initial calibration neeting technica
acceptance criteria

Note: The initial calibration verification results nust be
reported on an appropriate formand nust be included in the data
package with the associated initial calibration data.

Techni cal Acceptance Criteria for the Initial Calibration
Verification

The initial calibration verification standard nmust be anal yzed at
the concentration | evel described in Section 7.2.4.7, and at the
frequency described in Section 9.4.2 on a GO/ M5 system neeting the
GC/ M5 I nstrument Performance check and initial calibration
techni cal acceptance criteria.

The rel ative response factor (RRF) for each target semvolatile
and surrogate conpound nust be greater than or equal to the
conmpounds™s m ni mum accept abl e response factor listed in Table 5.

The rel ative response factor percent difference (9@? for each

target semivolatile and surrogate conpound must be | ess than or
equal to + 30.0 percent.
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.4 Up to four conmpounds may fail the requirenments listed in Sections
9.4.5.2 and 9.4.5.3 and still neet the mninumrelative response
factor criteria and percent difference criteria. However, these
conpounds nust have a mininumrel ative response factor greater.
than or equal to 0.010 and the percent difference nust be within
t he inclusive range of + 40.0 percent.

.5 Excl udi ng those ions in the solvent front, quantitation ions for
any target conpound may not saturate the detector, with the
exception of 3uant|tat|on ions in UP to 3 conpounds (|nclud|n8
internal standards and surrogates) fromthe high standard (16
ng/2 pL). Consult the manufacturer's instrunent manual to
determ nhe how saturation is indicated for your instrunent.

Corrective Action for Initial Calibration Verification

1 If the initial calibration verification criteria are not net,
reanal yze and check the initial calibration verification solution
follow ng Sections 9.4.3 and 9.4.4. If the reanalysis neets the

techni cal acceptance criteria established in Section 9.4.5, then
proceed with sanple anal ysis.

.2 If the reanalysis still does not neet the technical acceptance
criteria, exam ne the preparation procedures and cal cul ati ons

whi ch were used to nmake the initial calibration and initial
calibration verification solutions. |If the procedures or

cal cul ations were incorrect, correct the calcul ations and verify
the initial calibration and initial calibration verification
techni cal acceptance criteria. It may be necessary to take other
corrective actions to achieve the initial calibration technica
acceptance criteria.

.3 Initial calibration verification technical acceptance criteria
nust be net before any sanples, QC sanples, or required bl anks are
anal yzed. AnK continuing calibration, sanples, . sanples or
requi red bl anks anal yzed when the initial calibration verification

techni cal acceptance criteria have not been nmet nust be reanal yzed
at no additional cost to the Agency. Reanalyses nust be perforned
within contract required holding tinmes and nust neet all sanple
techni cal acceptance criteria.

.4 Sanpl e results reported with a non-conpliant initial calibration
verification standard shall receive a comensurate reduction in
sanple price or zero paynent due to data rejection dependi ng upon
the i nmpact of the non-conpliance on data usability.

Conti nui ng Calibration
Sunmmary of Continuing Calibration

21 Prior to the analysis of sanples, including QC sanples and

requi red bl anks, and after GO M5 instrunent performance check,
initial calibration and initial calibration verification technica
acceptance criteria have been net, each GO M5 system nust be
routinely checked by analyzing a continuing callibration standard
to ensure that the GC/ M5 i nstrument continues to neet the
instrument sensitivity requirenments of the SON The continuing
calibration standard contains all the semvolatile target and
surrogate conpounds.

.2 If the technical acceptance criteria for continuing calibration
are not met, then the Contractor nust stop and correct the problem
bef ore continuing the anal ytical sequence.

Frequency of Continuing Calibration
21 Each GC/ M5 used for anal ysis must be calibrated once every 12-hour

time period of operation. The 12-hour tine period begins with the
i njection of the GO M instrument performance check sol ution

(DFTPP) .

.2 If time still remains in the 12-hour tinme period after neeting the
techni cal acceptance criteria for the initial calibration, sanples
may be analyzed. It is not necessary to analyze a continuing
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calibration standard within this 12-hour tine period, if the
initial calibration standard that is the sane concentration as the
continuing calibration standard neets the continuing calibration
techni cal acceptance criteria. Quantitate all_sanﬁ e results
against the initial calibration standard that is the sane
concentration as the continuing calibration standard (50 ng/2 pL).

9.5.2.3 If tinme does not remain in the 12-hour tinme period, a new anal ysis

of the GC/ M5 instrunment performance check solution nmust be nade
If the reanalysis neets the ion abundance criteria for DFTPP, then
a continuing calibration standard nmay be anal yzed.

9.5.3 Procedure for Continuing Calibration

9.5.3.1 Al'l standard/spiking solutions and bl anks nust be allowed to warm
to aanent tenperature (approximately 1 hour) before preparation
or anal ysis.

9.5.3.2 Add a 10 pL aliquot of internal standard solution (Section
7.2.4.5.2) to a1l nL aliquot of the continuing calibration
standard solution to result in 40 ng of internal standard in the 2
pL vol une injected onto the GO/ M5

9.5.3.3 Anal yze the continuing calibration standard by injecting 2.0 pL of
st andar d.
9 Cal cul ations for Continuing Calibration

9.5.4.1 Calculate a relative response factor (RRF) for each semivolatile
target and surrogate conpound using Equation 1 and the prinmary
characteristic ions found in Table 3 (Internal Standards) and
Tabl e 4 (Target Conpounds and Surrogates). For interna
standards, use the primary ions listed in Table 3 unless
interferences are present. |f interferences prevent the use of
the primary ion for a given internal standard, use the secondary
ion(s) listed in Table 3.

9.5.4.2 Cal cul ate the percent difference (%) between the nmean relative
response factor fromthe nost recent initial calibration and the
continuing calibration relative response factor for each
sem vol atil e target and surrogate conmpound using Equation 4.

9.5.5 Techni cal Acceptance Criteria for Continuing Calibration

9.5.5.1 The continuing calibration standard nust be anal yzed at the
50 ng/2 pL concentration |level at the frequency described in
Section 9.5.2, on a GC/ M5 systenwneeting the GO/ M5 | nstrunent
performance check (DFTPP), initial calibration and initial
calibration verification technical acceptance criteria.

9.5.5.2 The rel ative response factor (RRF) for each semvolatile target
and surrogate conmpound nust be greater than or equal to the
conmpound’' s m ni mum accept abl e listed in Table 5.
9.5.5.3 The rel ative response factor percent difference (9@? for each
ess than or

sem vol atil e target and surro%ate conpound nust be
equal to the value listed in Table 5.

9.5.5.4 Up to four semvolatile target conpounds may fall outside the
m ni mum RRF or maxinmum % D criteria listed in Table 5, but the
RRFs of those four conmpounds must be greater than or equal to
0. 010, and the percent differences nust be within the inclusive
range of = 40.0 percent.

9.5.5.5 Excl uding those ions in the solvent front, quantitation ions for
any target conpound may not saturate the detector. Consult the
manuf acturer's instrunment operating manual to determ ne how
saturation is indicated for your instrument.

9.5.6 Corrective Action for Continuing Calibration

9.5.6.1 If any continuing calibration technical acceptance criteria are
not net, recalibrate the GC/ M5 instrunment according to Section
9.3.3. It may be necessary to clean the ion source, change the
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colum or take other corrective actions to achieve the continuing
calibration technical acceptance criteria.

Conti nui ng calibration technical acceptance criteria MJST be net
bef ore any sanples, including QC sanples or required blanks are
anal yzed. Any sanples, including QC sanples or required bl anks
anal yzed when continuing calibration criteria have not been net
will require reanalysis at no additional cost to the Agency.
Reanal yses nust be perfornmed within contract required hol di ng
times and nmust neet all sanple technical acceptance criteria.

Sanpl e anal yses reported with a non-conpliant continuing
calibration after reananlysis shall receive a commensurate
reduction in sanﬁle_prlce or zero paynent due to data rejection
dependi ng upon the inpact of the non-conpliance on data usability.
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10. 0 PROCEDURE

10.1 Sanple Preparation

10. 1.1

10.1.2

10. 1. 2.

10. 1. 2.

10.1.3
10. 1. 3.

10. 1. 3.
10.1.3
10. 1. 3.

10. 1. 3.

10. 1. 3.

If insufficient sanple anount (less than 90% of the required anDuntL
is received to performthe analyses, the Contractor shall contact the
RSCC to apprise themof the problem The Region will either require
that no sanple anal yses be perforned or will require that a reduced
vol ume be used for the sanple analysis. Al changes in the anal yses
nust be preapproved by the Region | Project Oficer. The Contractor
shal | docunent the Regional instructions (including sample

wei ght/vol ume prepared and anal yzed) in the SDG Narrati ve.

If multiphase sanples (e.g., a two-phase |liquid sanple, oi

sl udge/ sandy soil sanple) are received by the Contractor, the

Contractor shall contact the RSCC to apprise themof the type of

sanple received. If all phases of the sanple are anmenable to

?nﬁlys!s, the Region may require the Contractor to do one of the
ol | owi ng:

. M x the sanple and anal yze an aliquot fromthe honogeni zed

sanmpl e.
. Separate the phases of the sanple and anal yze each phase
separatel y. he RSCC wi || provide EPA sanple nunbers for the

addi ti onal phases, if necessary.

. Separate the phases of the sanple and anal yze one or nore of the
phases but not all of the phases. The RSCC will provide EPA
sanmpl e nunbers for the additional phases, if necessary.

. Do not anal yze the sanple.

If all of the ﬁhases_are not amenable to analysis (i.e., outside

scope), then the Region may require the Contractor to do one of

the fol |l ow ng:

. Separate the phases and anal yze the Ehase(s) that are anenabl e
to analysis. The RSCC wi || provide EPA sanpl e nunbers for the
addi ti onal phases, if required.

. Do not anal yze the sanple.

No ot her change in the analyses will be permtted. The Contractor

shal | docunent the problem  the EPA sanpl e nunbers for the

affected sanples and the Regional instructions in the SDG

Narrative

Wat er Sanpl es

Continuous liquid-liquid extraction is used to extract aqueous
sanples. Separatory funnel extraction cannot be used.

Conti nuous Liquid-Liquid Extraction Wthout Hydrophobi c Menbrane

21 Fol | ow manufacturer's instructions for set-up

.2 Add net hyl ene chloride to the bottomof the extractor and fill

it to a depth of at |east one inch above the bottom si dearm

.3 Measure out a 1 L sanple aliquot in a separate, clean graduated

cylinder; transfer the aliquot to the continuous extractor
Adjust the pHto 2.0 with 1:1 H,SQ, and verify it with a pH
neter or narrow range pH paper. Record the pH and exact vol unme
used of each sanple on the sanple extraction |log. NOIE: Wth
sonme sanples, it may be necessary to place a |ayer of glass
wool between the nethylene chloride and the water |ayer in the
extractor to prevent precipitation of suspended solids into the
met hyl ene chl ori de during extraction.

.4 Using a syringe or volunetric pipet, add 0.5 nL of the

surrogate standard spi king solution (7.2.4.1.2) into the sanple
and mx well.

D- 28/ SVOA OREAP-01.0



10.1.3.2.5

10.1.3.2.6

10.1.3.2.7

10.1.3.3
10.1.3.3.1
10.1.3.3.2

10.1.3.3.3

10.1.3.3. 4

10.1.3.3.5

10.1.3.3.6

10.1.3. 4

Exhi bit D Sem volatiles -- Section 10
Pr ocedur es

Ri nse the graduated cylinder with 50 nL of nethylene chloride
and transfer the rinsate to the continuous extractor. Rinse
the enpty 1 L sanple container with 50 nL of nethylene chloride
and add the rinsate to the continuous extractor

Add sufficient nmethylene chloride to the continuous extractor
to ensure proper solvent cycling during operation. Adjust the
drip rate to 5 to 15 nlL/mnute ?reconnpnded); optimze the
extraction drip rate. Extract for a mninmum of 18 hours.

NOTE: When a mininumdrip rate of 10-1I5 nLs/min is naintained
t hroughout the extraction, the extraction time may be reduced
to a mninumof 12 hours. Allowto cool, then detach the
distillation flask. Proceed to Section 10.2 for extract
concentration.

NOTE: Sone continuous liquid-liq
of concentratln? the extract wt
Fol | ow t he manufacturer's instru
using this type of extractor.

Conti nuous Liquid-Liquid Extraction Wth Hydrophobi c Menbrane

the extraction set-up

d extractors are al so capabl e
n
ions for concentration when

ui
hi
ct

Fol | ow the manufacturer's instructions for set-up

Measure out each 1 L sanple aliquot in a separate, clean
graduated cylinder and transfer the aliquot to the continuous
extractor. ~Adjust the pHto 2.0 with 1:1 HSO, and verify it
with a pH neter or narrow range pH paper. Record the pH on the
sanpl e extraction | og.

Using a syringe or volunetric pipet, add 0.5 nL of the
su&rogate f}andard spi king solution (7.2.4.1.2) into the sanple
and mx well.

Ri nse the graduated cylinder with 50 nL of nethylene chloride
and transfer the rinsate to the continuous extractor. Rinse
the enpty 1 L sanple container with 50 nL of nethylene chloride
and add the rinsate to the continuous extractor

Add sufficient nmethylene chloride to the continuous extractor
to ensure proper solvent cycling during operation. Adjust the
drip rate to 15 nL/mnute {reconnended?;_opt|n1ze t he
extraction drIP rate. Extract for a mninmumof 6 hours. (NOTE
Due to the smaller volune of solvent used during the extraction
process, sone sanple matrices (e.g., oily sanples, sanples
containing a high concentration of surfactants) may create an
enmul si on which will consune the solvent vol ume, preventing the
efficient extraction of the sanple. Wen this occurs, ad
additional solvent to assure efficient extraction of the
sanpl e, and extend the extraction tinme for a mninumof 6
hours. If the sanple matrix prevents the free fTow of sol vent
t hrough the nmenbrane, then the non-hydrophobi c nmenbrane
continuous liquid-liquid type extractor nust be used.) Allow
to cool, then detach the distillation flask. Proceed to
Section 10.2 for concentration of the extract for GPC cl eanup
and/ or GC/ M5 anal ysi s.

NOTE: Some continuous liquid-liq

f i qu extractors are also capable
of concentratln? the extract with the extraction set-up
a n

id

in
Fol | ow the manufacturer's instructions for concentrati on when
using this type of extractor. Using the hydrophobic nmenbrane
type extractor, it may not be necessary to dry the extract with
sodi um sul fate

The contractors may choose to use alternate continuous |iquid-
liquid extractor types. However, the alternate extractor nust be
used for all extractions and nust neet all the nmethod technica
acceptance criteria established in the SON If an alternate
extractor tyRe is chosen after the initial MDL study has been
conpl eted, then the MDL study nust be reanal yzed using that
alternate extractor. |If using alternate extractors or de3|gn
types, follow the manufacturer's instructions for set-up an

oper ati on.
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Soi | / Sedi nent/ Sol i d Sanpl es

The "sanple” is defined as the entire contents of the sanple
container. Do not discard any supernatant liquids. Just prior to
renmovi ng the sanple for extraction, mx the contents of the sanple
cont ai ner throughly either b?/ gentl e shaking, if liquid is present,
or wwth a narrow netal spatula. Renove and discard any |arge foreign
obj ects such as sticks, |eaves, and rocks in soil sanmples. For other
types of solid materials, break the sanple into small soil-like
pieces with a netal spatula to increase the surface area.

pH Det erm nati on

Transfer 50 g of soil/sedinent/solid to a 100 nL beaker. Add 50
nm. of water and continuously stir for 1 hour on a nagnetic
stirrer. Determne the pH of the sanple with a calibrated pH
meter while stirring. Report the pH value on sanﬁle preparation

| ogsheets and on the Forml - SV. If the pH of the soil/sedinent/
solid is greater than 11 or less than 5, docunment this in the SDG
Narrative. Discard the portion of sanple used to determ ne the
pH If [imted sanple volune is received use a smaller 1:1 ratio
of grans of soil/sedinment/solid sanple to nLs of reagent water for
the pH determnation. NOTE. The m ninumgrans to water ratio for
pH determ nati on should be 5 g to 5 m. he Contractor nust note
any deviations to the nethod In the SDG Narrati ve.

Percent Moi sture

21 Prior to sanple anal %si s, determ ne the sanple's percent
noi sture. Weigh 5-10 g of the soil/sedinent/solid sanple into
a tared crucible and dry overnight or for at least 12 hours in
an oven at 105 °C. Allow the sanple to cool in a desiccator
before rewei ghing. Calculate the percent noisture using the
equation below. Concentrations of individual conmpounds wll be
reported relative to the dry weight of soil/sedinment/solid.

EQ 5

grans of wet sanple - granms of dry sanple
grans of wet sanpl e

%NMoi sture = x 100
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If the percent noisture of the sanple as determ ned above is

| ess than 70 percent (< 70 %, proceed with extraction and )
anal ysis for low |l evel soil/sedi nment/solid sanples described in
Section 10.1.4.4.

If the percent noisture of the soil/sedinent/solid sanple is
greater than or equal to 70 percent (> 70 % ; centrifuge and
ecant the sanple to renove the natgrlty_of the water or the
sanpl e may be pressure filtered, term ne the percent
noi sture of the remaining centrifuged/filtered soil/sedinent/
solid sanple follomnnﬂ Section 10.1.4.2.1 above. |If the
percent noisture of the centrifuged/filtered soil/sedinent/
solid sanple is less than 70 percent_$< 70 %, proceed with
extraction and anal ysis of the centrifuged solid sanple using
the Iow |l evel soil/sedinment/solid sanple method described in
Section 10.1.4. 4.

If the percent noisture of the centrifuged/filtered soil/

sedi ment/solid sanple is greater than or equal to 70 percent (>
70 9%, then the Contractor shall contact the RSCC for
directions. The Region may require that the Contractor do one
of the foll ow ng:

. Anal yze the centrifuged/filtered soil/sedinment/solid sanple
"as 1s";

. Use an additional aliquot (meight) of centrifuged/filtered
soil/sedinent/solid sanple (> 70 % M weight for extraction
and anal ysis and/ or decrease the final extract volune (to
no lower than 0.5 n) to achieve the dry wei ght CRQs;

. Use anot her nethod of anal ysis;
. Do not anal yze that sanple.

If percent noisture of the centrifuged/filtered soil/sedinent/
soli1d is greater than > 90 percent, then the Contractor nust
contact the RSCC for directions. The Region may require that
the Contractor do one of the foll ow ng:

. Anal yze the soil/sedinent/solid sanple (> 90 %M "as is"

. Use an additional aliquot (weight) of soil/sedinent/solid
sanple (> 90 % M weight for extraction and anal ysis and/ or
decrease the final extract volume (to no |lower than 0.5 m
to achieve the dry wei ght CRQs;

. Use anot her nmethod of anal ysis;
. Do not anal yze that sanple.

If a sufficient sanple weight/volunme has not been provided by
the sanpler to performthe additional percent noisture )
determ nati ons and/or to extract/analyze an increased portion
of sample, then the Contractor shall contact the RSCC to
ascertai n whether or not the sanmple should be anal yzed.

For all sanples that do not neet the greater than or equal to
70 percent noisture (> 70 %) requirenent, the Contractor shal
note the problem the EPA sanple nunbers for the affected
sanples, the initial and subsequent percent noisture(s), and
the steps taken to achieve the dry MEIPht CRQLs including the
sanpl e wei ght/ vol une Prepared and analyzed, the final extract
vol ume and any Regional instructions in the SDG Narrative.
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Mandat ory Determ nati on of Concentration Level

The Contractor must determ ne whether a solid matrix sanple
shoul d be anal yzed by the | ow or medium | evel soil/sedinent/
solid nethod. "It is the responsibilitY of the Contractor to
anal yze the sanple at the correct |evel.

Three approaches may be taken to determ ne whether the | ow
[ evel or mediumlevel nethod shoul d be followed.

. Assune the sanple is low | evel and anal yze a 30 g sanpl e.

. Use an i n-house | aboratory screening_Procedure. Thi s
procedure nust be docunented and avail able for review
during on-site | aboratory eval uation or when requested by
t he Regi on.

. Use the GC/FID screeninP nmet hod i n Appendix A to determ ne
t he appropriate nethod for analysis.

Low Level Soil/ Sedinment/Solid Sanpl es

The follow ng steps should be perforned rapidly to avoid | oss
of the nore volatile extractables. Wigh approximately 30 g of
sanple to the nearest 0.1 g into a 400 nL beaker and add 60

of anhydrous powdered or granul ated sodiumsulfate. Mx well.
Record the exact weight of sanple taken on the sanple
preparation log and the Form|l SV. The sanple should have a
sandy texture at this point. Add 0.5 nL of the surrogate
standard spi king solution (Section 7.2.4.1.2) to the sanple,
then inmedi ately add 100 nmL of 1:1 nethyl ene chl ori de-acet one.

Pl ace the bottom surface of the tip of the 3/4 inch tapered
di sruptor horn about % inch bel ow the surface of the sol vent
but above the soil/sedinent/solid |ayer.

Sonicate for 3 mnutes using a 3/4 inch disruptor horn at ful
power (output control knob at 10) with pul se on and percent
duty cycle knob set at 50.0 percent. Do not use a mcrotip.
NOTE: These settings refer to the Mbdel W385. Wuen using a
soni cator other than Mbdel W385, refer to the instructions
ELOVIded by the nmanufacturer for ap@&oprlate out put settings.

cant and filter extracts through Whatman #41 filter paper
using vacuum filtration or centrifuge.

Repeat the extraction two nore tinmes with additional 100 nL
portions of 1:1 methylene chloride-acetone. Before each
extraction, make certain that the sodiumsulfate is free-
romnnP and not a consolidated mass. As required, break up
large Tunps with a clean spatula, or, very carefully, with the
tip of the unenergized probe. Filter the extract after each
soni cation and conbine all three extracts. On the fina

soni cation, pour the entire sanple into the Buchner funnel and
rinse with 1:1 nethylene chloride-acetone. |If sanples are not
screened, proceed to Section 10. 2.

If the sanple extract is to be screened prior to GPC, renove a
1.0 M aliquot and foll ow Appendix A for, "Screening of
Sem vol atile Organic Extracts." |If screening is not perforned,
proceed to extract concentration in Section 10.2.

After screening, transfer the renmainder of the 1 nL back to the
total extract. Concentrate the extract according to the
procedures outlined in Section 10.2. CAUTION: To minimze
sampl e | oss durlnﬁ screeni ng, autosanplers which pre-flush
sanpl es through the syringe should not be used.

Medi um Level Soil/ Sedinment/ Solid Sanpl es

Tr ansf er apProxinatel 1 g (tothe nearest 0.1 g) of sanple to
a 20 nL vial. Wpe the mouth of the vial with a tissue to

renove any sanple material. Record the exact melPht of sanple
taken on the sanple preparation log and the Form [l SV. Cap the
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.2 Add 2.0 P of anhydrous powdered or granul ated sodiumsulfate to
e in the 20 nL vial

and mx well. NMbre sodium

sul fate may be added to make sure the sanple is free-fl ow ng.

.3 Surrogates are added to all s

anpl es, (C sanpl es and bl anks.

Add 0.5 nlL of surrogate spiking solution (Section 7.2.4.1.2) to

t he sanple m xture.

.4 ImMmedi ately add 9.5 nL of nethylene chloride to the sanple and

di srupt the sanple with the 1/8 inch tapered Mcrotip )

ultrasonic probe for 2 minutes at output control setting 5, in

conti nuous node (if using a sonicator other than Mdels W375

or W385, contact the instrunment manufacturer for apﬁroprlate
t

output settings). Before extraction, nake certain

at the

sodiumsulfate 1s free-flowing and not a consolidated mass. As

requi red, break URI
carefully, with the

arge lu
ti% of PR

GPC cl eanup (Section 10. 3).

O ly Sludges (Waste)

atoa 20

the mouth of the vial with a ti
material. Record the exact weight of sanple taken on the
sanpl e preparation log and the Form| SV. Cap the vial before
proceeding with the next sanple to avoid any cross-

cont am nati on.

t he sanp in the vi

al and m

s with a clean spatula, or, very
e unenergi zed probe. Proceed wth

.1 Transfer approxinately 1 to the nearest 0.1 of sanple to
ﬁE vi al mhigh hgs(been precal i brat ed ?% 10 nthp W pe

tissue to renmpve any sanple

.2 Add 2.0 P of anhydrous powdered or granul ated sodiumsulfate to
e

x well. Mre sodiumsulfate may

be added to make sure the sanple is free-fl ow ng.

.3 Surrogates are added to all s

anpl es, C sanples and bl anks.

Add 1.0 nL of the nore concentrated surrogate spiking solution
(Section 7.2.4.1.3) to the sanple m xture.

4 Imredi ately dilute to 10.0 nL with met hyl ene chl ori de.

5 Cap tightly and sonicate in a sonicator bath for 2 m nutes.
6 Proceed with GPC cl eanup (Section 10.3).

Concentrating the Extract

Concentration by K-D
Assenbl e a Kuder na- Dani

concentrator tube to a 500 nL evaporative f

sh (K-D)

appar at us bYa?LtaCE;Rgra 10 m

concentration devices or techniques may be used in place of the K-
D. If other concentration devices or techniques are used, sanples
processed using these devices or t¢ )
sanpl e techni cal acceptance criteria established by the SON

For water sanple extracts prepared as described in Section 10.1.
pour the extract throug

h a dryin

techni ques nust neet all the

g colum containing about 10 cm

anhydrous granul ar sodiumsulfate and collect the extract in the

3
o]
K-D concentrator. Rinse the Erlennmeyer flask and the col um mﬁtg

at | east two additional

20 to 30

nm_ portions of nethylene chloride

to conplete the quantitative transfer

Low | evel soil/sedinent/solid sanple extracts prepared by the
procedure described in Section 10.1.4.4 will result in extracts
containing a mxture of acetone and nethyl ene chloride. Because
all soil/sedinment/solid sanple extracts T be subjected to GPC

cl eanup prior to analysis,

renmoved fromthe extract. The
dead volune to deveIoP in the
y

of surrogates and ana

tes durin

the majority of the acetone must be

resence of acetone will cause a
C columm and thus will cause | oss
g GPC cl eanups. Transfer the

extract directly to the K-D concentrator. Rinse the Erlenneyer
flask with 20-30 nL of nethylene chloride to conplete the

quantitative transfer.
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10.2.1.3

10.2.1. 4

10.2.1.5

10.2.1.6

Add one or two clean boiling chips to the evaporative flask and
attach a three-ball Snyder col umn, Pre-wet the Snyder col umm by
addi ng about 1 nL nethylene chloride to the top of the col um.

Pl ace the K-D apparatus in a hot water bath (60 °Cto 70 °C
recomended) so that the concentrator tube is partially inmersed
in the hot water and the entire |ower rounded surface of the flask
is bathed with hot vapor. Adjust the vertical position of the
apparatus and the water tenperature as required to conplete the
concentration in 10 to 15 mnutes. At the proper rate of
distillation, the balls of the colum will chatter actively, but
the chanbers will not flood with condensed solvent. \When the
apparent volume of liquid reaches 1 nL, renove the K-D apparatus
fromthe water bath and allow it to drain and cool for at |east 10
m nutes. DO NOT ALLOW THE EVAPORATOR TO GO DRY. Renove the
Snyder colum and rinse the flask and its | ower 10|nt into the
concentrator tube with 1 or 2 nL of nethyl ene chloride.

For water sanples which do not require GPC cl eanup, proceed to
final concentration of extract (Section 10.2.2).

Wat er sanples that have been found to contain higher nolecul ar

wei ght contaminants that interfere with the analysis of the tarﬁet
ana Ytes and oily sludge (waste) sanples require GPC. Adjust the
final volune of the extract to 10.0 nL with nethyl ene chloride and
proceed with GPC cleanup (Section 10.3).

For soil/sedinment/solid sanples, it is absolutely necessary to
further reduce the volunme of the extract to 1.0 nL foll ow ng
Section 10.2.2.2 in order to ensure renoval of the acetone prior
to GPC cl eanup. Adjust the final volume of the extract to 10.0 nL
%%tg)nethylene chloride, and proceed with GPC cl eanup (Section

10.2.2 Fi nal Concentration of Extract

Two different concentration techniques are pernmitted to obtain the
final extract volunme: Mcro Snyder colum and N trogen Evaporation
Techni ques.

10.2.2.1

10.2.2.2
10.2.2.2.1

M cro Snyder Col um Techni que

Add anot her one or two clean boiling chips to the concentrator
tube and attach a two-ball mcro Snyder colum. Pre-wet the
Snyder col um by addi ng about 0.5 of methylene chloride to the
top of the colum. Place the K-D apparatus on a hot water bath

(60 °Cto 70 °C reconmended) so that the concentrator tube is
partially imersed in the hot water. Adjust the vertical position
of the apparatus and the water tenperature as required to conplete
the concentration in 5 to 10 mnutes. At the proper rate of
distillation, the balls of the colum will chatter actively, but
the chanbers will not flood with condensed solvent. \Wen the
apparent volunme of liquid reaches about 0.5 nmL (0.4 nL for

soi | / sedi nent sanpl es or water sanples that have undergone GPC),
renove the K-D apparatus fromthe water bath and allowit to drain
for at least 10 mnutes while cooling. Renove the Snyder colum
and rinse the evaporative flask and 1ts lower joint into the
concentrator tube with 0.2 nL (0.1 nL for soil/sedi nent sanples or
wat er sanpl es that have undergone GPC) of nethyl ene chloride.
Adjust the final extract volunme to the volune specified for
particular matrices in Section 10.2.2.3.

Ni t rogen Evaporation Techni que (taken from ASTM Met hod D 3086)

Pl ace the concentrator tube in a warmwater bath (30 °Cto 35
°C recommended) and evaporate the solvent volune to just bel ow
the final volune by blowing a gentle streamof clean, dry
nitrogen (filtered through a colum of activated carbon) onto
the solvent. The internal wall of the concentrator tube nust
be rinsed down several tinmes with nmethylene chloride during the
operation. During evaporation, the tube solvent |evel nust be
kept bel ow the water |evel of the bath. DO NOTI ALLOW THE

RACT TO GO TO DRYNESS. Renove the Snyder columm and rinse
the evaporative flask and its lower joint into the concentrator
tube with nmethyl ene chloride. Adjust the final extract vol une
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to the volune specified for particular matrices in Section
10.2. 2. 3.

2 Gas lines fromthe gas source to the evaporation apparatus nust
be stainless steel, copper, or Teflon tubing. Plastic tubing
must not be used between the carbon trap and the sanple as it
may introduce interferences. The internal walls of new tubing
must be rinsed several tines with hexane and then dried prior
to use.

e
w
d

Fi nal Extract Vol unes
1 Wat er Sanpl es

For water sanples that did not undergo GPC gSection 10.3), the
extract mnmust be brought to a final volume of 1.0 nL with

nmet hyl ene chloride. "For oily water sanples that underwent GPC,
the extract nust be brought to a final volume of 0.5 nL with
nmet hyl ene chl ori de. (Cbncentratlng the extract to 0.5 nmL will
result in no loss of sensitivit espite the volunme of extract
(5 m) not recovered after GPC

2 Low and Medi um Soi | / Sedi ment/ Sol i d Sanpl es

Adjust the final extract volune to 0.5 nL with nethyl ene
chloride (concentrating the extract to 0.5 mL will result in no
| oss of sensitivity despite the volune of extract (5 nmL) not
recovered after GPC).

3 O ly Sl udges(\Waste)

| f possible, adjust the final volume of oily sludge sanples to
5.0 m of nethylene chloride (concentrating the extract to 5.0
mL will result in the original 1:10 dilution and no |oss of
sensitivity despite the volunme of extract (5 nL) not recovered
after GPC).

If the oily sludge extract cannot be concentrated to 5.0 m
after GPC cl eanup, then the Contractor shall contact the RSCC
for directions. The Contractor shall note any problens, the
EPA sanpl e nunbers for the affected sanples and the Regiona
instructions in the SDG Narrati ve.

4 Transfer the individual extract(s) to Teflon-seal ed screw cap
bottle(s) or crinp cap vial(s), label the bottle(s), and store
at 4 ° +2 °C) until GO M5 anal ysis.

Sanpl e C eanup by GPC

1

2

I nt roducti on

Gel Perneation Chromatography (GPC) is a size exclusion cleanup
procedure using organi c solvents and hydrophobic gels in the
separation of natural macronol ecul es. " The packing gel is porous
and is characterized by the range or uniformty (exclusion range)
of that pore size. |In the choice of gels, the exclusion range
must be | arger than the nol ecul ar size of the nolecules to be
separ at ed.

GPC nust be perforned for all |ow and nedium|evel soil/ )

sedi ment/sol1d extracts and for all oily sludge waste dil utions.
GPC nust be perforned for water extracts that contain higher

nol ecul'ar wel ght contam nants that interfere with the analysis of
the target anal ytes.

GPC Col utmm Preparati on

The instructions |isted below for GPC columm preparation are for Bio
Beads. Alternative col um packings na¥ be used if 1) the colum
packlnﬁs have equi val ent or better performance than the Bi o Beads and
meet the technical acceptance criteria for GPC calibration (Section
10.3.4), 2) the columm packings do not introduce contam nants/
artifacts Into the sanple which interfere with the analysis of the
sem vol atil e compounds. Follow the manufacturer's instructions for
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preparation of the GPC colum packing. |If alternate col um packings
are used, sanples processed through these packi ngs nust neet all the
sanpl e techni cal acceptance criteria established by the SON

Weigh out 70 g of Bio Beads (SX-3). Transfer themto a quart
bottle with a Teflon-lined cap or a 500 nL separatory funnel wth
a large bore stopcock, and add approximately 300 nL of nethyl ene
chlorrde. Swirl the container to ensure the wetting of all beads.
Al'l ow the beads to swell for a mininmumof 2 hours. "Mintain
enough solvent to cover the beads sufficiently at all tinmes. If a
guard colum is to be used, repeat the above with 5 g of Bi o Beads
|R|a 155 mL bottle or a beaker using 25 nL of the nethyl ene

chl ori de.

Turn the col um upside down fromits normal position, and renove
the inlet bed support Blunger (the inlet plunger is |onger than
the outl et plunger). osition and tighten the outlet bed support
pl unger as near the end as possible, but no closer than 5 cm
(rmeasured fromthe gel packing to the collar).

Rai se the end of the outlet tube to keep the solvent in the GPC
columm, or close the columm outl et stopcock. Place a small anount
of solvent in the colum to mnimze the formation of air bubbles
at the base of poured col um packing.

Swirl the bead/solvent slurry to get a honobgeneous m xture and, if
the wetting was done in a quart bottle, quickly transfer it to a
500 nmL separatory funnel with a |arge bore stopcock. Drain the
excess nethylene chloride directly rnto the waste beaker, and then
start draining the slurry into the colum bY pl aci ng the
separatorg funnel tip against the colum wall. This will help to
m ni m ze bubble formation. Swirl occasionally to keep the slurry
honogeneous. Drain enough to fill the colum. Place the tubing
fromthe colum outlet into a waste beaker bel ow the col um, open
t he StOﬁCOCk (if attached), and allow the excess solvent to drain.
Rai se the tube to stop the flow, and close the stopcock when the
tOP of the gel begins to | ook dry. Add additional nethylene
chloride to just rewet the gel

W pe any renai ni ng beads and solvent fromthe inner walls of the
top of the colum with a |aboratory tissue. Loosen the sea
slightly on the other BLunger assenmbly (long pIungerL and insert
it rnto the colum. ke the seal just tight enoug so that any
beads on the glass surface will be pushed forward, but |oose
enough so that the plunger can be pushed forward.

CAUTION: Do not tighten the seal if beads are between the sea
?ndkthe gl ass surface because this can damage the seal and cause
eakage.

Conpress the colum as nuch as possible w thout applying excessive
force. Loosen the seal and Pradually pull out the plunger. Rinse
and wi pe off the plunger. Slurry any remaining beads and transfer
theminto the colum. Repeat the step in Sectron 10.3.2.5 and
reinsert the ﬁlunger. If the plunger cannot be inserted and
pushed in wt out_allomnnﬁ beads to escape around the seal

conti nue conpression of the beads wi thout tightening the seal, and
| oosen and renove the plunger as described. Repeat this procedure
until the plunger is inserted successfully.

Push the plunger until it nmeets the gel, then conpress the colum
bed about four centineters.

Pack the optional 5 cmcolum with approximately 5 g of pre-
swel | ed beads (different guard colums may require different
anFunts). Connect the guard colum to the inlet of the anal ytica
col um.

Connect the colum inlet to the solvent reservoir (reservoir
shoul d be pl aced higher than the top of the colum) and pl ace the
columm outlet tube n a waste container. Placing a restrictor in
the outlet tube will force air out of the colum nore quickly. A
restrictor can be nade froma piece of capillary stainless stee
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tubing of 1/16"™ CD x 0.010" ID x 2". Pu nmet hyl ene chl ori de
through the colum at a rate of 5 niL/mn tor one hour

After washing the colum for at |east one hour, connect the col um
outlet tube without the restrictor, to the inlet side of the W
detector. Connect the systemoutlet to the outlet side of the W
detector. A restrictor {sane size as the one in Section 10.3.2.9)
in the outlet tube fromthe UV detector will prevent bubble
formati on whi ch causes a noisy UV baseline.

The restrictor will not affect flowrate. After punping nethyl ene
chloride through the colum for an additional 1-2 hours, adjust
the inlet bed support plunger until approximtely 6-10 psi
backpressure is achieved. "Push the plunger in to increase
pressure or slowy pull outward to reduce pressure.

VWhen the GPC colum is not to be used for several days, connect
the colum outlet [ine to the colum inlet to prevent colum
drying and/or channeling. |If channeling occurs, the gel must be
renmoved fromthe colum, re-swelled, and re-poured as descri bed
above. |If drying occurs, nEth%Iene chl oride shoul d be punped

t hrough the colum until the observed col um pressure is constant
and the colum appears wet. The GPC colum nust be recali brated
after colum drying has occurred to verify retention vol unmes have
not changed.
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Cali bration of GPC

Summary of GPC Cali bration

The GPC calibration procedure is based on nonitoring the elution
of standards with a detector connected to the GPC col um.

Frequency of GPC Calibration

Calibrate the GPC systemusing the GPC calibration solution
prepared as described in Section 7.2.4.3. Each GPC system nust be
initially calibrated upon award of a contract, when the columm is
changed, when channel i ng occurs, when colum drying has occurred
and once every seven days when sanpl es, includihng sanpl es and
bl anks are cl eaned up using GPC. he Contractor may choose to
calibrate the GPC systemon a daily basis to ensure adequate
sanpl e col | ecti on.

Procedure for GPC Calibration

The following instructions are for the Ana!¥tical Bi ochemi ca
Laboratories system |If you are using a different GPC system
consult your manufacturer’s instruction manual for operatln?
instructions. A 2 nL injection |oop naK be used in place of a 5
mL injection |oop, in accordance with the manufacturer's

i nstructions.

Verify the flow rate by collecting colum eluate for 10 m nutes
in a graduated cylinder and neasure the volunme, which should be
45-55 nL 24.5-5. m./mn). Once the flowrate is within the
range of 4.5-5.5 nL/mn, record the colum pressure (should be
6-10 psi) and roomtenperature on daily instrunent |ogs.
Changes 1 n pressure, solvent flow rate, and tenperature
COﬂdItIOgS can affect analyte retention tines and nust be

noni tore

Using a 10 nL syringe, |oad sanple |oop #1 with calibration
solution (Section 7.2.4.3). Wth the ABC automated system the
5 nL sanple |loop requires a minimumof 8 nmL of the calibration
solution. Use a firmcontinuous pressure to PUSh the sanpl e
onto the loop. Switch the valve so that GPC flow i s through
the W flowthrough cell

Inject the calibration solution and obtain a UV trace showi ng a
di screte peak for each conponent. Adjust the detector and/or
recorder sensitivity to produce a UV trace that neets the

requi renents in Section 10.3.4. Differences between

manuf acturer's cell volunes and detector sensitivities may
require a dilution of the calibration solution to achieve )
simlar results. An analytical flowthrough detector cell wll
require a nmuch | ess concentrated solution than the sem -prep
cell and, therefore, the analytical flowthrough detector cel
is not acceptable for use.

Using the information fromthe UV trace, establish aPpro riate
CCOLLECT and DUMP tine periods to ensure collection of al

target semivolatile analytes. Initiate colum eluate

col 'ection just before the elution of bls(2-ethylhexyl)

phthal ate and just after the elution of corn oil. Stop eluate
col lection shortly after the elution of perylene. If sulfur
was added, collection should be stopped before sulfur elutes.
Use a WASH tinme of 10 minutes after the elution of sulfur.

NOTE: The DUMP and COLLECT times nust be adjusted to conmpensate
for the difference in volune of the |lines between the detector
and the collection flask. Each |aboratory is required to
establish its specific tine sequences.

iate coll ect and

Rei nject the calibration solution after appropr
[ ow and col um

dunp cycl es have been set, and the solvent f
pressure have been establ i shed.

Measure the volune of collected GP°C eluate in a graduated
cylinder and record the volune on the daily instrunment | og.
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Changes in the volune of GPC eluate collected for each sanple
extract processed indicate potential problens with the GPC
system during sanpl e processing. See Section 10.4.4.9 for
corrective actions.

Process and anal yze a GPC bl ank with each SDG by | oading 5 nL
of methylene chloride into the GPC. Concentrate the nethyl ene
chl oride that &asses t hrough the systemduring the coll ect
cKcIe_u3|ng a Kuder na- Dani sh (K-D) evaporator (Section 10.2.1).
The final volunme of the GPC bl ank nust be the sane as sanpl es
processed in the same SDG  Add internal standards at the
agproprlate concentration and anal yze the extract by GO M5
(Section 10.6).

10.3. 4 Techni cal Acceptance Criteria for GPC Calibration

10.3. 4.1

10.3.4.2

10.3.4.3

The GPC s%stenwnust be calibrated at the frequencY described in
Section 10.3.3.2. The UV trace nust neet the follow ng
requirenents:

. Al'l peaks must be observed and nust be synmmetrical for al
conmpounds in the calibration solution

. Corn oil and the phthal ate peaks nust exhibit > 85.0 percent
resol uti on.

. The pht hal ate and nmet hoxychl or peaks nmust exhibit > 85.0
percent resol ution.

. Met hoxychl or and peryl ene peaks nust exhibit > 85.0 percent
resol ution.

. Peryl ene and sul fur peaks nust not be saturated and nust
exhibit > 90.0 percent resol ution

The percent resolution is calculated using the follow ng equation

%Resol ution :=% x 100
EQ 6
\Wer e,
V = DePth of the valley between the two peaks. The depth of the
valley is neasured along a vertical line fromthe | evel of the

apex of the shorter peak to the floor of the valley between
the two peaks.

H = Height of the shorter of the adjacent peaks from baseli ne.

The solvent flow rate and col um gressure must be within the
ranges described in Section 10.3.3.3.1.

Cal cul ate and record on the GPC instrunent |log the retention tine
shifts between GPC calibrations. |If the retention tine shift

bet ween the present calibration UV trace and the |ast calibration
W trace is > 5.0 percent for any of the conponents of the GPC
calibration solution, the Contractor nust take the corrective
action steps outlined in Section 10.3.5. Excessive retention tine
shifts are caused by the follow ng:

. Poor | aboratory tenperature control or system| eaks.

. An unstabilized colum that requires punping nethylene
chloride through it for several hours or overnight.

. Excessive | aboratory tenperatures causi ng outgassing of the
nmet hyl ene chl ori de.
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10.3.4. 4

10.3.4.5

10.3.5
10.3.5.1

10.3.5.2

Copies of the UV traces of the present calibration and the nost
recent previous calibration and the GPC instrunment |ogs nust be
suBn]tted with the data for the associated sanples in each SDG
submi ssi on.

The anal yte concentrations in the GPC bl ank (Section 10.3.3.3.7)
must contain less than the CRQL for all target conpounds in
Exhibit C (Sem vol atiles), except phthal ate esters, for which the
GPC bl ank nmust contain less than 5 tines the CRQ.

Corrective Action for GPC Calibration

If any of the technical acceptance criteria in Section 10.3.4
cannot be net, the first corrective action step nust be to clean
the colum. The colum is cleaned by processing several 5 nL

vol unes of butyl chloride through the system Butylchloride
renoves the discoloration and particles that may have Pre0|p|tated
out of the nethylene chloride extracts. If a guard colum iIs

bei ng used, replace it with a new one. This may correct the
probllem If colum maintenance does not restore the perfornmance
of the colum, then the colum must be repacked with new Bi o Beads

and recalibrated. It nmay be necessary to obtain a new ot of Bio
Beads if the columm continues to fail all GPC technical acceptance
criteria.

If the GPC bl ank exceeds the requirenents in 10.3.4.5, the GPC
systemis contam nated. Punp additional methyl ene chloride
through the systemfor 1-2 hours. Analyze another GPC bl ank as
described in Section 10.3.3.3.7 to ensure the systemis
sufficiently clean. If the GPC systemstill shows signs of
contam nati on, repeat the methyl ene chloride punping step unti
the GPC bl ank neets the GPC bl ank techni cal acceptance criteria
(section 10.3.4.5) or it may be necessary to take the steps
outlined in Section 10.3.5.1 above to clean the col um.

10.4 Sanple Extract O eanup by GPC

10.4.1

10.4. 2

10.4.3

It is very inportant to have constant |aboratory tenperatures during
an entire GPC run, which could [ast 24 hours or nore.

tenperatures are not constant, retention tinmes will shift, and the
dunp and collect tines determned by the calibration standard no
longer will be appropriate. The ideal |aboratory tenperature to
prevent outgassing of the nethylene chloride is 22 °C

In order to prevent overlpading of the GPC columm, highly viscous
sanpl e extracts nust be diluted prior to cleanup. Simlarly,
extracts containing nore than 40 ng/nL of nonvol atile residue nmust be
diluted and | oaded into several |oops. The nonvolatile residue my
be determ ned by evaPoratlng a 100 pL aliquot of the extract to
dryness in a tared al um num wei ghi ng pan, or other suitable
container. Systens using automated injection devices to |oad the
sanpl e on the colum nust be carefully nonitored to assure that the
required amount is being injected on the colum. Viscous extracts or
extracts containing a | arge amount of non-vol atile residue will cause
problenms with an automated injection systenis ability to inject the
proper anount of sanple extract on a colum. After the sanple
extract has been processed, the renaining sanple extract in the
injection vial nust be checked before proceeding with extract cleanup
to assure that the proper amount was injected on the colum. If the
proper anount of extract was not injected, the sanple nust be re-
prepared at no additional cost to the Agency, and the sanﬁle ext ract
nmust either be diluted and | oaded into several |oops or the sanple
extract nust be injected manual ly.

Note: When nultiple |oops/runs are necessary for an individua
sanpl e, be sure to conmbine all of the sanple eluates collected from
each run.

Frequency of GPC Sanpl e C eanup
GPC cl eanup nust be perfornmed once for each | ow and medi um
soi |l /sedinment/solid and oily sludge (waste) extract and for water

extracts that contain high nol ecular weight contam nants that
interfere with the analysis of the target analytes. |In addition, GPC
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nust be performed for all associated bl anks and QC sanples. If the
GPC cl eanup procedure is found to be inadequate for the sanple
matrix, contact the RSCC for instructions.

Procedure for GPC Sanpl e d eanup

Particles greater than 5 microns may scratch the valve, which may
result in a system|eak and cross contani nation of sanple extracts
in the sangle_loops._ To avoid such problens, filter the extract
through a 5 micron filter disc by attaching a syringe filter
assenbly containing the filter disc to a 10 nL syringe. Draw the
sanpl e extract through the filter assenbly and into the 10 nL
syringe. Disconnect the filter assenbly before transferring the
sanpl e extract into a small glass container, e.g., a 15 nL culture
tube with a Teflon-lined screw cap. Alternatively draw the
extract into the syringe without the filter assenbly. Attach the
filter assenbly and force the extract through the filter and into
the gl ass container. Draw a mninumof 8 of extract into a 10
mL syri nge.

Note: Some GPC instrunment manufacturers recomend using a smaller
mcron size filter. Follow the manufacturer's recomended
operating instructions.

I ntroduction of particulates or glass wool into the GPC switching
valves may require factory repair of the apparatus.

The following instructions are for the Analytical Bi ochem ca
Laboratories system |If a different GPC systemis being used,
consult the manhufacturer's instruction manual for operating
instructions. A 2 nL injection |oop may be used in place of a 5
m. injection loop. If a 2 nL injection loop is used, concentrate
the sanple extract to 4 nL instead of 10 nL and then inject 2 nL
instead of 5 nL.

Prior to | oading sanples, put the GPCinto the LOAD
node, set the instrunent termnal for the nunber of
| oops to be | oaded, and set the DUW, COLLECT, and
WASH tinmes for the val ues determ ned by the
calibration procedure described in Section 10. 3. 3. 3.

Using a 10 nL syringe, |load the sanple into the system Wth the
ABC automated system the 5 nL |oop requires a mninumof 8 nL of
sanple. Attach the syringe to the turn |lock on the injection
port. Use firm continuous pressure to push the sanple onto the 5
m. sanple loop. |If the sanple is difficult to | oad, sone part of
the system may be bl ocked. Take appropriate corrective action

If the back pressure is normal (6-10 SI?, t he bl ockage is
Brobably in the valve. Blockage may be flushed out of the valve

K reversing the inlet and outlet tubes and punpi ng sol vent
through the tubes (this should be done before sanmple | oading).
NOTE: Approximately 2 nL of the extract remains in the |ines
between the injection port and the sanple | oop; excess sanple al so
passes through the sanple | oop to waste.

After |oading a | oop, and before renoving the syringe fromthe
injection port, index the GPC to the next |loop. This will prevent
| oss of sanﬁle caused by unequal pressure in the |oops. After
Ioadlng each sanpl e | oop, wash the |oading port with nethyl ene
chloride in a PTFE wash bottle to minimze cross-contamni nation

I nject approximately 10 nL of methylene chloride to rinse the
conmon tubes.

After loading all the sanple [oops, index the GPC to 00 position
switch to the RUN node and start the autonated sequence. Process
each sanpl e using the COLLECT and DUWP cycle tinme established in
Section 10. 3. 3. 3.

GPC col utmm pressure and room tenperature nust be nonitored

t hroughout the GPC run. Colum pressure and roomtenperature nust
be recorded in the GPC instrunment |og book at the follow ng
frequency: Prior to the analysis of the first sanple, md way

t hrough sanpl e analysis and aiter the | ast sanple 1s coll ected.
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10.4.4.9

10.5 Final

Col  ect each sanple in a 250 nL Erl ennmeyer flask, covered with
alum numfoil to reduce solvent evaporation, or directly into a
Kuder na- Dani sh (K-D) evaporator. Sanple volunes nust be nonitored
as they are collected and nust be consistent with collection

vol unes established during GPC calibration (Section 10.3.3.6).
Sanpl e vol unes nust be recorded in the GPC instrunment | og book
Chan?es in sanple volumes collected may indicate one or nore of
the following problems with the GPC system

. Change in solvent flow rate, caused by channeling in the
col umm or changes in col umm pressure.

. I ncrease in colunm operating pressure due to the absorption of
particles or gel fines onto elther the guard colum or the
anal ytical columm gel, if a guard colum is nut used.

. Leaks in the systemor significant variances in room
t enper at ur e.

Any di screpanci es noted during GPC cl eanup and necessary
corrective actions nust be included in the SDG Narrati ve.

Concentrati on

Concentrate the GPC extracts as per Section 10.2.2. Final extract
vol umes for specific matrices are specified in Section 10.2.2.3.
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Sanpl e Anal ysis by GO M5

Sanpl e extracts shall be analyzed only after the GO/ M5 system has net

the GO/ M5 instrunment performance check, initial calibration, initial
calibration verification, continuing calibration and required bl ank
techni cal acceptance criteria (Section 9.0). The sane VS

instrument conditions nmust be used for the analysis of sanples as
were used for calibration.

Internal standard solution is added to each sanple, blank and QC
sanple extract. Add 10 pL of internal standard sol ution (Section
7.2.4.5) to each accurately neasured 1.0 nL water sanple extract.

For all | ow nedi um soil/sedinment/solid sanpl es and water sanples
subjected to GPC, add 5 pL of internal standard solution to each
accurately measured 0.5 nL of sanple extract. For oily sludge
(waste) sanples (final volune 5.0 nL), add 5 pL of internal standard
solution to each accurately nmeasured 0.5 nL aliquot of the sanple
extract., This will result in a concentration of 20 ng/pL of each

i nternal standard.

If sanple dilutions are necessary to achieve the sanple technica
acceptance criteria, additional internal standard solution nust be
added to maintain the required 20 ng/puL of each internal standard in
the extract vol une.

Inject 2 pL of each sanple, blank and QC sanple extract into the
Ng. dT is 2 pL volune nust contain 40 ng of each interna
st andar d.

Sanpl e Dil utions

If the on-colum concentration of any conpound in any sanple
exceeds the initial calibration range, that sanple extract nust be
diluted, the internal standard concentration nust be readjusted to
20 ng/pl, and the diluted sanple extract nmust be anal yzed.

Qui dance in performng dilutions and exceptions to this

requi renent are given bel ow

Use the results of the original analysis to determ ne the
approximate dilution factor required to get the |argest target
compound peak within the initial calibration range.

The dilution factor chosen should keep the resPonse of the | argest
peak for a target conpound in the upper half of the calibration
range of the instrument.

Do not submit data for nore than two anal yses, i.e., the origina
sanpl e extract and one dilution, or if the semvolatile screening
procedure was enpl oyed, fromthe nost concentrated dil ution

anal yzed and one further dilution

The Contractor may receive instructions with the sanpling
paperwor k which prohibits sanple dilutions under aa%
ci rcumst ances. his may be required in instances ere the CRQLs
for nost target compounds nust be achi eved even though one or nore
target conpounds exceed the calibration range and/or high
concentrations of non-target conpounds are present. In these
cases, if screenlng results indicate that sanple dilution is
required to avoid detector saturation due to target and/or non-
target conpound ions, then the contractor shall contact the RSCC
to ascertalin whether or not that sanBIe shoul d be anal yzed at a
dilution. For all sanples affected by this situation, the
Contractor shall note the problem the EPA sanple nunbers affected
by this situation, and the Regional instructions in the SDG
rrative.
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11.0 DATA ANALYSI S AND CALCULATI ONS
11.1 CQualitative lIdentification

11.1.1
11.1. 1.1

11.1.1. 2

11.1.1.3

11.1.1. 4

11.1.1.5

11.1.2

Identification of Target Compounds

The ponFounds l[isted in the Tar?et Compound List (TCL), Exhibit C
(Semivolatile), shall be identified by an anal yst conpetent in the
interpretati on of nmass spectra (see Exhibit A) by conparison of
the sanple mass spectrumto the mass spectrum of the standard of

t he suspected conpound. Two criteria nmust be satisfied to verify
the identifications.

. El ution of the sanple conponent at the same GC rel ative
retention tinme as the 12-hour calibration standard conponent.

. Cor respondence of the sanple conmponent and calibration
standard conponent nass spectra.

For establishinP correspondence of the GC relative retention tine
(RRT), the sa e conponent RRT rnust conpare within +0.06 RRT

units of the of the standard conponent. For reference, the
standard nmust be run in the same 12-hour tine period as the
sanple. If sanples are anal yzed durlng the sane 12-hour tine
period as the initial calibration standards, conpare the anal yte
retention tinmes to those fromthe 50 ng callibration standard.” |If
co-elution of interfering conmponents prohibits accurate assi gnment
of the sanple conponent fromthe total ion chromatogram the

RRT shoul d be assigned by using extracted ion current profiles for
ions unique to the conponent of interest.

For conparison of standard and sanpl e conponent mass spectra, nass
spectra obtained froma calibration standard on the Contractor's
GC/ M5 are required. Once obtained, these standard spectra nmay be
used for identification purposes, only if the contractor's VS
neets the daily GO/ M5 instrunent performance check techni cal
acceptance criteria. These standard spectra nust be obtained from
the run used to obtain reference RRTs.

The requirenent for qualitative verification by conparison of mass
spectra are as follows:

. Al'l ions present in the standard mass spectrumat a relative
intensity greater than 10.0 percent (nost abundant ion in the
spectrum equal s 100. 0 percent) nust be present in the sanple
spectrum

. The relative intensities of ions specified above nust agree
within £ 20.0 percent between the standard and sanple
spectrum (Exanple: For an ion with an abundance of 50.0
percent in the standard spectrum the correspondi ng sanple ion
abundance must be between 30.0 and 70.0 percent).

. lons greater than 10.0 percent in the sanple spectrum but not
present in the standard spectrum nust be considered and
accounted for by the analyst making the conparison. Al
cpnﬁounds neeting the identification criteria nust be reported
with their spectra. Wen target conpounds are detected bel ow
contract required quantitation limts (CRCLL but the spectrum
neets the identification criteria, report the concentration
with a "J". For exanple, if the CRQL is 10 pg/L and a
concentration of 3 pug/L 1s calculated, report as "3J" pg/L.

If a conpound cannot be verified by all of the criteria in Section
11.1.1 (11.1.1.1 through 11.1.1.4) but, in the technlcal_+udgenﬁnt
of the nmass spectra interpretationh specialist, the identification
is correct, then the contractor shal regort the identification on
the Form| - SV qualified with an "X". he Contractor nust note
this decision in the SDG narrative and proceed with quantitation
as described in Section 11. 2.

Identification of Non-Target Conpounds
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A library search shall be executed for non-target sanple )
conponents for the purpose of tentative identification. For this
purpose, the N ST/EPA/NIH (May 1992 rel ease or nost recent

rel ease) and/or Wley (1991 rel ease or nost recent release), or
equi val ent mass spectral library shall be used.

Up to 10 organi c conmpounds of greatest apparent concentration not
l[1sted in Exhibit Cfor the volatile and semivolatile fraction
excluding the surrogate and internal standard conpounds, shall be
identified tentatively via a forward search of the N ST/EPA/NH
(May 1992 rel ease or nost recent release) and/or Wley (1991

rel ease or _nost recent rel ease), or equivalent nass spectral )
library. The following are not to be reported: 1) Substances with
responses | ess than 10 percent of the internal standard (as

determ ned by inspection of the peak areas or heights);

subst ances ich elute earlier than 30 seconds before the first
sem vol atil e conmpound listed in Exhibit C (Sem volatiles) or three
m nutes after the last semvolatile conpound listed in Exhibit C
has eluted; and 3) volatile conmpounds (TCL VOA) listed in Exhibit
C (Volatiles). The mass spectral interpretation specialist wll
assign a tentative identification only after visual conparison of
the sanple spectrumw th all the library search spectra.

Peaks that are suspected to be al dol -condensation reaction
products (i.e., 4-nethyl-4-hydroxy-2-pentanone and 4- et hyl - 3-
pent ene-2-one) shall be searched and reported but are not counted
as part of the 10 nobst intense non-target semvolatile conpounds.
Wen t he above al dol -condensati on reacti on products are )
tentatively identified, the concentration(s) are to be estimted
as described in Section 11.2.2 and reported on the Form1l SV-TIC
qualified with an "A"

NOTE: Conputer generated |ibrary search routines nmust not use
normal i zati ons which woul d m srepresent the |ibrary or unknown
spectra when conpared to each ot her.

Qui delines for Making Tentative ldentifications

Rel ative intensities of major ions in the reference spectrum
(ions greater than 10 percent of the nost abundant ion) should
be present in the sanple spectrum

The relative intensities of the major ions should agree within
+ 20 percent of the reference and sanple spectrum (Exanpl e:

For an ion with an abundance of 50 percent in the reference
spectrum the correspondi ng sanpl e 1 on abundance must be

bet ween 30 and 70 percent).

Mol ecul ar ions present in the reference spectrum shoul d be
present in the sanple spectrum

lons present in the sanple spectrumbut not in the reference
spectrum shoul d be reviewed Tor possible background
contam nati on or presence of co-eluting conmpounds.

lons present in the reference spectrumbut not in the sanple
spectrum shoul d be reviewed for possible subtraction fromthe
sanpl e spectrum because of background contam nati on or co-

el uting conpounds. Data systemlibrary reduction prograns
sometimes can create these di screpanci es.

If, in the technical iudgenent of the mass spectral )
interpretation specialist, no valid tentative identification
can be made, the conpound should be reported as unknown. The
mass spectral |nterﬁretat|on speci al i st shoul d give additiona
classitication of the unknown compound, if possible (i.e.
unknown pht hal ate, unknown hydrocarbon, unknown acid type,
unknown chl orinated co oundz. I f probabl e nol ecul ar wei ghts
can be distinguished, then the mass spectral interpretation
speci al i st shoul d i nclude themon the FormI| SV - TIC and
provi de di scussion in the SDG Narrative.

The Contractor shall report any pesticide target conpounds
listed in Exhibit C (Pesticides) that are identified as
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11.
11.
11.

N N DN

11

11.2.1.2

11.2.1.3

11.2.1. 3.1

11.2.1.3.2

sem volatile tentatively identified conFounds. These conpounds
shoul d be reported on the Forml SV - TIC and the presence of
t hese conpounds shoul d be noted in the SDG Narrati ve.

Cal cul ati ons

21 Tar get Conpounds

ia in Section
met hod. The
hat anal yte

Target conpounds which nmeet the identification crite
11.1.1 shall be quantitated bg the internal standard net
internal standard used shall be the one assigned to that
for quantitation (see Table 2). The EICP area of prinary
characteristic ions of analytes listed in Tables 3 and 4

for quantitation.

r

are used

The rel ative response factor (RRF) fromthe continuing calibration
standard is used to calculate the concentration in the sanple.

For sanpl es anal yzed during the same 12-hour tine period as the
initial calibration standards, use the RRF values fromthe 50 ng
calibration standard. Secondary ion quantitation is allowed ONLY
when there are sanple matrix interferences with the primary ion

If secondary ion quantitation is perfornmed, docunent the reason
and the EPA sanple nunber in the SDG Narrative. A secondary ion
cannot be used unless a relative response factor is cal cul ated

usi ng that secondary ion

Cal cul ate the concentration in the sanple using the daily 12 hour
rel ative response factor (RRF) and the foll owi ng equati ons.

Wat er
EQ 7

(A) (1) (V) (DF) (GPQO)

Concentration pg/L =

(A ) (RRF) (V) (V)
Wer e,
A, = Area of the characteristic ion (EICP) for the
conmpound to be neasured
As = Area of the characteristic ion (EICP) for the
internal standard
Il = ?nnynt of internal standard injected in nanograns
ng
V, = Volune of water extracted in mlliliters (L)
V, = Volunme of extract injected in mcroliters (pL)
Vi = Volunme of the concentrated extract in mcroliters
&#L) (M, = 1,000 pL if sanple was not subjected to
C, V, = 500 pL 1 f sanple was subjected to GPQ)
RRF = Rel ative response factor determned fromthe 12-

hour calibration standard

GPC = GPC factor, )
GC=1.0if water sanple was not subjected to GPC
GPC =2.0if water sanple was subjected to GPC

Df = Dilution factor. The dilution factor for )
sem vol atile anal ysis of water sanples by this
nethod is defined as foll ows:

uL nost concentrated extract + uL cl ean sol vent
ML nost concentrated extract

If no dilutionis perfornmed, Df = 1.0.

Low Medi um Soi | / Sedi nent/ Solid Sanples and O ly Sl udge (Waste)
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EQ 8

(A) (19 (V) (DF) (GPQ)

(A ) (RRF) (V) (W) (D)

Wer e,
A, lIs, As and RRF are as given for water, above
V; = Volune of the concentrated extract in mcroliters

spL) é\A = 500 pL for Soil/ Sedinent/ Solid,

. = 5,000 pL for G ly Sludge (Waste))
V, = Volune of the extract injected in mcroliters (pL)
D = 100 - %noisture

100

W = Wight of sanple extracted in grans (Q)
GPC = GPC factor (GPC = 2.0 to account for GPC cl eanup)
Df = Dilution factor. The dilution factor for

sem vol atil e analysis of soil/sedinent/solid or
oily sludge (waste) sanples by this nethod is
defined as foll ows:

uL nost concentrated extract + uL cl ean sol vent
ML nost concentrated extract

If no dilution is perforned, Di= 1.0

The factor of 2.0 in the nunerator is used to account for the
anmount of extract that is not recovered fromthe mandatory use
of GPC cl eanup. Concentratin? the extract collected after GPC
to 0.5 nL for | ow nedium soil/sedinent/solid sanpl es nai ntains
the sensitivity of the nmethod, while concentrating the extract
to 5.0 nmL for OI!Y sl udge (waste) sanples maintains the
original waste dilution of 1:10.

It is expected that situations will arise where the autonated
quantitation procedures in the GO M5 software provide )
i nappropriate quantitations. This normally occurs when there is
conpound co-el ution, baseline noise, or matrix interferences. 1In
t hese circunstances, the Contractor nust perform a manual )
quantitation. Manual quantitations are perforned b¥ i ntegrating
the area of the quantitation ion of the conpound. hi s
integration shall only include the area attributable to the
specific TCL conmpound. The area integrated shall not include
basel i ne background noi se. The area integrated shall not extend
Bast the point where the sides of the peak intersect with the
asel ine noise. Manual integration is not to be used solely to
meet QC criteria, nor is it to be used as a substitute for
corrective action on the chromatographic system Any instance of
manual integration nust be docunented in the SDG Narrative and
flagged on the quantitation report.

In all instances where the data systemreport has been edited, or
where manual integration or quantitation has been perforned, the
GC/ M5 oper at or nust |dent|fK such edits or manual procedures by
!nltla|lnﬁ and dating the changes nade to the report, and nust
include the integration scan range on the quantitation report. In
addition, a hardcopy printout of the EICP of the quantitation ion
di spl ayi ng the manual integration shall be included in the raw
data. "This applies to all conmpounds listed in Exhibit C
(Sem vol atiles), internal standards and surrogates.

The requirenents listed in 11.2.1.4 and 11.2.1.5 apply to al
standards, sanples, C sanples and bl anks.

Non- Tar get Conpounds

An estinmated concentration for non-target conpounds tentatively
identified shall be quantitated by the internal standard nethod.
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For quantitation, the nearest internal standard free of
interferences shall be used.

11.2.2. 2 The equations for cal cul ating concentration are the sane as
equations 7 and 8. Total area counts (or peak heights) fromthe
total ion chromatograns are to be used for both the conpound to be
nmeasured and the internal standard. A relative response factor
(RRF? of one (1) is to be assunmed. The resulting concentration
shall be qualified as "J" (estimated, due to |ack of a conpound
specific response factor), and "N' (presunptive evidence o
presence), indicating the quantitative and qualitative
uncertainties associated with this non-target conponent. An
estimated concentrati on should be calculated for all tentatively
identified conpounds as well as those identified as unknowns.

11.2.3 CRQ. Cal cul ations
Sanpl e specific ggéts_nust be cal cul ated and reported on Form| SV
If the adjusted is less than the CRQL in Exhibit C (Sem -
volatllesg, report the CRQL listed in Exhibit C (Semivolatiles).
11.2.3.1 Wat er Sanpl es
EQ 9

Adjusted _Contract = (V) (V) (V) (DN)
CRQL CRQAL (V) (V) (V)

Wher e,

V,, Df, V, and V, are as given in equation 7.
Contract sanple volume (1,000 niL)
Contract injection volume (2 pL) ) )
. = Contract concentrated extract volunme (1,000 pL if GPC is not
performed, and 500 pL if GPC was perforned

X

V.
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Low Medi um Soi | / Sedi nent/ Solid or G ly Sludge (Waste) Sanpl es
EQ 10

Adjusted _Contract = (W) (V) (V) (DN)
R R (W) (Vo) (V) (D)

Wher e,

Vi, Df, W, V; and D are as given in equation 8. )

= Contract sanple weight (30 g for low level and 1 g for nmedi um
| evel soil/sedinent and oily sludge (waste) sanples)
V, = Contract injection volume (2 pL
\d_z Contract concentrated extract volune (500 pL for
soi | /sediment/solid sanples and 5,000 pL for oily sludge (waste)
sanmples, GPCis required).

Surrogat e Recoveri es

Cal cul ate the concentrations of the surrogate conpounds in al
sanmpl es, QC sanpl es and blanks_u3|n? t he sane equations as used
for the target conmpounds (Section 11.2.1).

Cal cul ate the surrogate recovery in all sanples, QC sanples and
bl anks using Equation 11, below. Determine if percent recovery (%
R) is within the surrogate recovery limts listed in Table 7 and
report the %Rs on Formll SV as specified in Exhibit B

EQ 11

YRecovery - Concentration (or amount) found _ ,q

Concentration (or amount) spiked

Internal Standard Responses and Retention Tinmes

The extracted ion current profile (EICP) of the internal standards
and their retention tines I1n all sanples, QC sanples and bl anks nust
be nonitored and eval uated during or imedi ately after data
acquisition. Conpare sanple internal standard responses and
retention tines to the continuing calibration internal standard
responses and retention tinmes., For sanples analyzed during the sane
12-hour time period as the initial calibration standards, conpare the
i nternal standard responses and retention tinmes agai nst the 50 pg/pL
calibration standard. The internal standard responses and retention
times for all sanples, QC sanples and bl anks are sunmarized on Form
VII1 SV for each 12 hour time period.

11.3 Technical Acceptance Criteria for Sanple Analysis

Tar
fol "oy
t echni ca

Pet_and non target conpounds in sanples are identified and reported
omnnP procedures defined in Sections 11.1 and 11.2. Sanple
acceptance criteria nust be net before any sanple data can be

reported.

11.3.1

11.3.2

11.3.3

The sanpl es nust be anal yzed on a GC/ M5 system neeting the GO M5

I nstrunment Performance eck, initial calibration, initial
calibration verification and/or continuing calibration technica
acceptance criteria. The sanple nust undergo cl eanup procedures,
when required, on a GPC neetlng t he technical acceptance criteria for
GPC calibration (Section 10.3.4).

The sanpl e nmust be extracted and anal yzed or reextracted and
reananl yzed within the contract holding tinmes defined in Section 8. 3.

The sanpl e nmust have an associ ated nmet hod bl ank(s) neeting the blank
techni cal acceptance criteria defined in Section 12.1.4.
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11.3. 4 The sanpl e nust have surrogate recoveries within the recovery limts

11.

11.

11.

11.

11.
11.

11.

11.

11.

11.

defined in Table 7 . The sanple surrogate recoveries will be
consi dered unacceptable if the foll ow ng occurs:

. Any surrogate has a recovery less than 10.0 percent.
. More than one base neutral surrogate or nore than one acid
%ug{og%te is outside the surrogate recovery limts listed in
able 7.

NOTE: These reguirenents do not apply to surrogates with advisory
wi ndows and to dilutions of sanples.

.5 The relative retention tinme of each surrogate nust be within £ 0.06

RRT units of its relative retention time In the nost recent
continuing calibration standard.

.6 The response (EICP area) for each of the internal standards nust be

within the inclusive range of -50.0 percent and +100.0 percent of the
EI CP area of the internal standards in the nost recent continuing
calibration analysis.

.7 The retention time shift for each of the internal standards nust be

within £ 0.50 mnutes (30 seconds) between the sanple's internal
standard retention tines and the nost recent continuing calibration
standard's internal standard retention tines.

.8 Excl uding those ions in the solvent front, no ion froma target or

non-target conpound nmay saturate the detector. No target conpound
concentration nmay exceed the upper limt of the 12-hour standard
calibration range unl ess a nore dilute aliquot of the sanple extract
is al so anal yzed according to the procedures in Section 10.6.5.

Corrective Action for Sanple Analysis

.1 The sanple technical acceptance criteria nust be net before data are

reported. Sanples contamnated from | aboratory sources, or sanple
results submitted not neeting the sanple technical acceptance
criteria, will require re-extraction and/or reanalysis at no
addi ti onal cost to the Agency.

.2 Corrective actions for failure to neet GC/ M5 instrument perfornmance

check, initial and continuing calibration and initial calibration
verification nust be conpleted before the analysis of sanples.

.3 Corrective actions for failure to neet blank technical acceptance

criteria nust be net before the anal ysis of any sanpl es.

.4 Corrective actions for surrogate recoveries which fail to neet the

recovery limts (Section 11.3.4, Table 7) are defined bel ow

4.1 If any of the surrogate conpounds fail to neet their recovery

acceptance criteria:

Check all cal cul ations, sanple preparation |ogs, the surrogate
conmpound spi ki ng sol utions, and the instrunment operation. If
the cal cul ations were incorrect, correct the cal cul ati ons and
verify that the surrogate conpound recoveries nmeet their
recovery limts.

If the sanple preparation |logs indicate that the incorrect
amount of surrogate conpound spi king sol uti on was added, then
re-extract and reanal yze the sanple after adding the correct
anmount of surrogate spi king solution.

If the surrogate conpound spiking solution was inproperly
prepared or, has concentrated or degraded, re-prepare the
solutions and re-extract/reanal yze the sanpl es.

If the surrogate recoveries were outside the | ower surrogate
acceptance lirmt and the extract fromthe sanple was cl eaned
up on a GPC using an automated injection system the
Contractor shall verify that the proper ampunt was injected on
the GPC colum. If insufficient sanple volume was injected on
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the GPC, the sanple nust be reprepared and reanal yzed at no
addi ti onal cost to the Agency.

If the GO/ M5 instrunment mal functioned, correct the instrunent
probl em and reanal yze the sanple extract. Verify that the
surrogate recoveries neet thelir recovery limts.  If the
instrument mal function affected the calibrations, recalibrate
the instrument before reanal yzing the sanple extract.

If low surrogate recoveries occur in aqueous sanples and it
does not appear to be either a GPC or M5 i nstrument

mal function, then assure that 1) the liquid-liquid extraction
apparatus was properly assenbled to prevent |leaks; 2) the drip
rate/ sol vent cycling of the extraction apparatus was )
optim zed; and 3) there was proper cooling for condensation of
sol vent (Section 10.1.3).

If the above actions do not correct the problem then the problem
may be due to a sanple matrix effect. To determine if there was
matrix effect, take the followi ng corrective action steps.

Re-extract and reanal yze the sanple. EXCEPTION. If the
surrogate conpound recoveries in a sanple used for a matrix
spi ke and/or matrix spike duplicate were considered
unacceptabl e, then the sanple should be re-extracted/reanal yzed
only it surrogate conpound recoveries net the surrogate
recovery limts in both the matrix spike and matrix spike
duplicate anal ysis.

If the surrogate conpound recoveries neet the recovery limts
in the re-extracted/reanal yzed sanple, then the problemwas
within the Contractor's control. herefore, subnmit only data

fromthe re-extraction/reanal ysis.

If the surrogate conpound recoveries fail to neet the recovery
[imts in the re-extracted/reanal yzed sanple, then subnmit data
from both anal yses. Di StInPUISh etween the initial analysis
and the re-extraction/reanalysis on all deliverables, using the
suffixes in Exhibit B

11.4.5 Corrective Actions for internal standard conpound EICP area responses
which fail to nmeet their technical acceptance criteria (Section
11. 3.6) are defined bel ow

11.4.5.1

11.4.5.2

11.4.5.2.1

If any of the internal standard responses fail to neet their
techni cal acceptance criteria:

Check cal cul ations, the internal standard conmpound spiking
solution and the GO M5 instrunent operation. |If the

cal cul ati ons were incorrect, correct the calculations and
verify that the internal standard response net their technica
acceptance criteria.

If the internal standard conpound spi ki ng sol uti on was

i mproperly prepared or has concentrated or degraded, re-
prepare the internal standard spiking solution and re-
extract/reanal yze the affected sanpl es.

If the GO/ M5 instrunment nal functioned, correct the instrunent
probl em and reanal yze the sanple extract. |If the GO M

I nstrument nal function affected the calibration, recalibrate
the instrument before reanal yzing the sanple extracts.

If the above actions do not correct the problem then the problem
may be due to a sanple matrix effect. To determine if there was
matrix effect, take the followi ng corrective action steps:

Reanal yze the sanple extract. EXCEPTION: |If internal standard
conpound responses in a sanple used for a matrix spi ke and/ or
matri x spi ke duplicate were outside the acceptance w ndows,
then the sanple should be reanalyzed only if internal standard
conpound responses net the internal standard response )
acceptance criteria in both the matrix spike and matrix spi ke
dupl i cate anal ysis.
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11.4.5.2.2 If the internal standard conpound responses neet the technica
accePtance criteria in the reanal yzed sanple extract, then the
problemwas within the Contractor’s control. Therefore, submt
only data fromthe reanal ysis.

11.4.5.2.3 If the internal standard conpound responses fail to neet their

acceptance wi ndows in the reanal yzed sanpl e extract, then
submt data from both anal yses. Distinguish between the
initial analysis and the reanalysis on all deliverables, using
the suffixes in Exhibit B

11.4.6 Corrective actions for surrogate conpound relative retention
times/internal standard conpound retention tines outside technica
acceptance criteria (Sections 11.3.5 and 11.3.7) are defined bel ow

11.4.6.1 If the surrogate conmpounds relative retention times or interna
standard conpounds retention tinmes are not within their technica
acceptance criteria, check the GO M5 instrument for mal functions.
If the instrunent mal functioned, correct the instrunment problem
and reanal yze the sanple extracts. |If the instrunment nalfunction
affected the calibration, recalibrate the instrunment before
reanal yzi ng the sanpl e extracts.

11.4.6.2 If the above actions do not correct the problem then the problem
may be due to a sanple "matrix effect”. To determine if there was
a matrix effect, take the follow ng corrective action steps:

11.4.6.2.1 Reanal yze the sanple extract. EXCEPTION. |If the surrogate
conpounds rel ative retention tinmes or internal standard
conpounds retention tines in a sanple used for a matrix spi ke
and/or matrix spi ke duplicate were outside the technica
acceptance criteria, then it should be reanalyzed only if the
surrogate conmpounds relative retention tines and interna
standard conpounds retention tinmes were within the acceptance
criteria in both the matrix spike and matrix spi ke duplicate
anal ysi s.

11.4.6.2.2 If the surrogate conpounds relative retention tinmes and
i nternal standard conpounds retention tinmes are within the
techni cal acceptance criteria in the reanal yzed sanpl e extract,
then the problemwas within the Contractor's control. )
Therefore, submt only data fromthe conpliant reanalysis with
t he surrogate conpounds relative retention tines and the
internal standard conpound retention tines within the
acceptance limts. It the sanple was reanal yzed outside the
contract required holding tinmes, then submt both sets of data.

11.4.6.2.3 If the surrogate conmpounds relative retention tinmes or interna
standard conpounds retention tinmes are outside the technica
acceptance criteria in the reanal yzed sanple extract, then
submt data fromboth anal yses. D stinguish between the
initial analysis and the reanalysis on all deliverables, using
the suffixes in Exhibit B

11.4.7 If the technical acceptance criteria for GO M instrunent performance
checks, initial and continuing calibration, initial calibration
verification and/or nethod bl anks are not net, then the contractor
nmust stop and correct the probl em before contan|nﬁ the anal ytica
sequence. Any sanpl es anal yzed when the above techni cal acceptance
criteria have not been net nust be reanal yzed at no additional cost
to the agency. Reanalysis nust be conpleted within the contract
required holding tines and nust neet all technical acceptance
criteria.

11. 4.8  Sanpl e anal yses reported with non-conpliant GC/ M5 instrunment
pertormance check, initial and/or continuing calibration, initial
calibration verification or method bl anks shall be subject to a
commensurate reduction in sanple price or zero paynent due to data
rejgp}!on, dependi ng upon the inpact of the non-conpliance on data
usability.
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12.0 QUALITY CONTRCL
12.1 Method Bl anks
12. 1.1

12.1.2

12.1.3

12.
12.

12.

12.

12.

1
1

1

1

1

4
4.1

4.2

4.3

4.4

Summary of Met hod Bl anks

A nethod blank is a volume of a clean reference matrix (reagent water
for water sanples, Purlfled sodi um sul fate for | ow and nmedi um soil/
sedi ment/solid sanF es that is carried through the entire analﬁtlca
procedure. The volunme or weight of the reference matrix nust be
approxi mately equal to the volune or weight of sanples associated
wth the blank. The purpose of a nmethod blank is to determ ne the

| evel (s) of contam nation, if any, associated with the processing and
anal ysi s of sanples.

Frequency of Method Bl anks

Met hod bl ank extraction and anal ysis nmust be perforned once for the
fol | owi ng, whichever is nost frequent, and analyzed on each GC/ M5
system used to anal yze associ at ed sanpl es:

. Each SDG or

. Each 20 sanples in an SDG, including QC sanples, that are of a
simlar matrix (water, soll/sedinment/solid, oily sludge) or
simlar concentration (soil/sedinent only),

. Whenever sanples are extracted by the sane procedure (continuous
liquid-liquid extraction, sonication or waste dilution).

Procedure for Method Bl ank Preparation

For semvolatile analyses, a nmethod blank for water sanples consists
of a 1 L volunme of reagent water spiked with 0.5 nL of the surrogate
spi king solution (Section 7.2.4.1.2). For mediumand | ow | evel

soi |l /sedinent/solid sanples, a nmethod blank consists of | g and 30 g
of sodium sulfate, respectively, spiked with 0.5 nL of the surrogate
spi king solution (Section 7.2.4.1. For oily sludge (waste)

sanpl es, a nmethod bl ank consists of 9.0 nL of nethylene chloride

sgl ed with 1.0 nL of concentrated surrogate spiking solution
(Section 7.2.4.1.3%. Extract, concentrate, cleanup, analyze and
report the nethod bl ank according to procedures for water and soi
sanmpl es (Sections 10.0 and 11.0).

Techni cal Acceptance Criteria for Method Bl ank Anal ysis

Al'l bl anks nust be extracted and anal yzed on a G{YNB_sYsteW
neeting the GO/ M5 I nstrunent Perfornmance Check, initial
calibration, initial calibration verification and/or continuing
calibration technical accegtance criteria at the frequency
described in Section 12.1.2. A GPC bl ank nust al so be prepared
and analyzed with each set of sanples which are cl eaned up using
GPC (Section 10.3.3.3.7).

The bl ank(s) nust meet all sanple analysis technical acceptance
criteria defined in Section 11.3.

The concentration of each target conpound found in the nethod
and/ or GPC bl anks nmust be less than its CRQL listed in Exhibit C
(semivol atiles), except for the phthalate esters, which nust be
ess than five times (5x) their respective CRQs.

Non-target conpounds which are found in the blanks must not
interfere with target compound identification or quantitation
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12.1.5 Corrective Action for Method Bl anks

12.1.5.1 If a Contractor's method bl ank exceeds the technical acceptance
criteria for nmethod blank analysis in Section 12.1.4.3, the
Contractor shall consider the entire analytical systemto be out
of control

12.1.5.2 If contamination is the problem then the source of the
cont am nati on nust be investigated and appropriate corrective
action neasures nust be taken and docunented before further sanple
anal ysis proceeds. It is the Contractor's responsibility to
ensure that nmethod interferences caused by contam nants iIn
sol vent, reagents, glassware, and sanple Sstorage and processing
hardware that lead to discrete artifacts and/or el evated basel I nes
inthe GO M5 be elimnated. Sanples associated with the
cont am nated bl ank nust be reextracted and reanal yzed at no
addi ti onal cost to the Agency.

12.1.5.3 | f surroPate recoveries (except those with advisory Iinits? in the
met hod bllank do not neet the recovery limts listed in Table 7,
first reanalyze the nmethod blank. |If the surrogate recoveries do
not neet the recovery limts after reanalysis, Tollowthe )
corrective actions for surrogate recoveries in sanFIes outlined in
Section 11.4.4. |If corrective actions do not resolve the problem
the method bl ank and all sanples associated with that method bl ank
must be reextracted and reanal yzed at no additional cost to the
Agency.

12.1.5. 4 If the nmethod bl ank does not neet internal standard response
requi renents for sanples listed in 11.2.5, follow the corrective
actions for internal standard responses in sanples outlined in
Section 11.4.5. If corrective actions do not resolve the problem
the nmethod bl ank and all sanples associated with that nethod bl ank
must be reextracted and reanal yzed at no additional cost to the
Agency.

12.1.5.5 If the nmethod bl ank does not neet the retention time requirenents
for internal standards (11.3.7) or the surrogate conpounds
(11.3.5), followthe corrective actions for retention tine
requi renents in sanples outlined in Section 11.4.6. Reanalyze the
method bl ank. |If corrective actions do not resolve the problem
the nmethod bl ank and all sanples associated with that method bl ank
must be reextracted and reanal yzed at no additional cost to the
Agency.

12.1.5.6 If the technical acceptance criteria (Section 12.1.4) for blank
anal yses are not nmet, then the contractor nust stop and correct
the probl em before continuing the analytical sequence. |[If sanple
anal yses are reported with non-conpliant blanks, then the )
contractor may receive a conmensurate reduction in sanple price or
zero paynent dependi ng upon the inpact of the non-conpliance on
data usability.

12.2 Matrix Spike/ Matrix Spi ke Duplicate (Ms/ MsD)

12.2.1 Sunmary of Ms/ MsD

In order to evaluate the effects of the sanple matrix on the nmethods
used for semvolatile analyses, the Agency has prescribed a m xture

of semivolatile target conpounds to be spiked into two aliquots of a
sanpl e and anal yzed i n accordance with the appropriate nethod.
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Frequency of Ms/ MSD Anal yses

A matrix spike and matrix spi ke duplicate nust be perforned for
each group of sanples of a simlar matrix for the follow ng,
whi chever is nost frequent:

. Each SDG (not to exceed 20 field sanples), or
. Each matrix within an SDG or

. Eafh)group of samples of a simlar concentration |evel (soils
only).

. EPA may require additional MS/ MSD anal yses, upon Regi ona
request, for which the Contractor will be paid.

As part of the Agency's QA/ QC program aqueous equi pnent rinsate
bl anks (field QC) may acconpany soil/sedinent/solid sanples, water
sanpl es and/or olly sludge (waste) sanples that are delivered to
the | aboratory for analysis. The Contractor shall not perform
M5/ MSD anal ysis on any of the field QC sanples.

The Contractor shall not EerforanB/NBD anal ysis on any desi gnat ed

Per f ormance Eval uati on (PE) sanpl es.
If the EPA Region designates a sanple to be used as an MS/ MsD
then that sanple nust be used. |If there is insufficient sanple

vol ume renalnlgg to performan M5/ MSD, then the Contractor shal

contact the RSCC to ascertain an alternate sanple to be used for

the M5/ MSD anal ysis. The EPA sanpl e nunbers, Regional

Lgstruptions and date of contact nust be included in the SDG
rrative.

If there is insufficient sanple volunme remaining in any of the
sanples in an SDGto performan MS/ MSD, then the Contractor shal

i medi ately contact the RSCC to report the problem The Region
will either approve that no MS/MSD is required, or require that a
reduced sanRIe al i quot be used for the unspi ked sanple and MS/ MsD
anal ysis. The RSCC will notify the Contractor of the resolution
The Contractor shall docunent the decision in the SDG Narrati ve.

If the Contractor has a question regarding the frequency, etc., of
tre NF[NBD_analyses for a particular SDG contact the RSCC for
clarification.

Procedure for Preparing MS/ MsD

Wat er Sanpl es

For water sanples, prepare two additional 1 L aliquots of the
sanpl e chosen for splklng in two continuous extractors. Add O.
mL of the surrogate standard SplklnP solution (Section 7.2.4.1
and 0.5 nL of the matrix spiking solution (Section 7.2.4.2.2?
each sanple aliquot. Extract, concentrate, cleanup, and analy
nglhg% D according to the procedures for water sanples (Sect

5
2
to
ze
i on

Soi | / Sedi nent/ Sol i d Sanpl es - Low Level

For low | evel soil/sedinent/solid sanples, prepare two additiona
30 g aliquots (record weight to nearest 0.1 g) of the sanple
chosen for spiking in the two 400 nL beakers. Add 60 g o
anhydr ous powdered sodiumsulfate to each aliquot. Mx well. Add
0.5 nL of the surrogate standard splklng_solutlon (Section

i

7.2.4.1.2) and 0.5 nL of the matrix spiking solution (Section
7.2.4.2.2) to each sanple aliquot, then i mediately add 100 nL of
1:1 nmethyl ene chl ori de-acetone. Extract, concentrate, cleanup

and anal yze the MS/MSD according to the procedures for |[ow | evel
soi | / sedi nent/solid sanples (Section 10.1.4.4).

Soi | / Sedi nent/ Sol i d Sanpl es - Medium Level
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For nmedium | evel soil/sedinment/solid sanples, prepare two
additional 1 g aliquots (record weight to nearest 0.1 g) of the
sanpl e chosen for spiking in tw 20 nL vials. Add 2.0 g of
anhydrous powdered sodi um sulfate to each sanple aliquot. M x
well. Add 0.5 nL of the surrogate standard SE!klng sol ution
Section 7.2.4.1.2), 0.5 nL of the matrix spiking solution
Section 7.2.4.2.2), and 9.0 nL of netR%}ene chloride. Extract,
concentrate, cleanup, and anal yze the MSD according to the
Egogegugfs for medium | evel soil/sedinment/solid sanples (Section

Oly Sludge Sanples - Waste Dilution

For oily sludge (waste) sanples, prepare two additional 1 g
aliquots (record weight to the nearest 0.1 g) of the sanple chosen
for spiking in two precalibrated 20 nL vials. Add 2.0 g of )
anhydrous powdered sodium sulfate to each sanple aliquot and m x
well. Add 1.0 nL of the nore concentrated surrogate standard

spi king solution (Section 7.2.4.1.3) and 1.0 nL of the nore
concentrated matri x spiking solution (Section 7.2.4.2.3) to each
sanple aliquot. Mx well and dilute to 10.0 nL with nethyl ene

chl ori de. Extract, cleanup and anal yze the MS/ MSD according to
procedures for oily sludge samples (Section 10.1.4.6).

Di |l uti on of MsS/ MSD

Bef ore any MS/ MSD anal ysis, analyze the original sanple, then analyze
the M5/ MSD at the same concentration as the nost concentrated extract
for which the original sanple results will be reported. For exanple,
if the original sanple is to be reported at a 1:1 dilution and a 1:10
dilution, then analyze and report the MS/MSD at a 1:1 dilution only.
However, if the original sanple is to be reported at a 1:10 dilution
and a 1:100 dilution, then the Ms/ MSD nust be anal yzed and reported
at a 1:10 dilution only. Do not further dilute the M5/ MSD sanples to
get either spiked or non-spi ked anal ytes within calibration range.

Dilution of the sanFIe must be performed in accordance mﬁtg t he

conditions for sanple dilutions specified in Section 10. 6.
Cal cul ati ons for MS/ MSD

Cal cul ate the concentrations of the matrix spi ke conpounds using
t he sa?e equations used to calcul ate target conpounds (Section
11.2.1).

Cal cul ate the recovery of each matrix spi ke conpound using the
foll owi ng equati on:
EQ 12
Mat ri x Spi ke Recovery = jﬁi%ifgg x 100
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Wher e,

ggR = Spi ke Sanple Result
Saﬁple Resul t
SA =

Spi ke Added
Calcul ate the relative percent difference (RPD) of the recoveries

?fIFaCh conmpound in the matrix spike and matri x spi ke duplicate as
ol | ows:

EQ 13
RPD - 1“\’5R - MRl 100
=§(NBR+—NBD%
Wer e,
RPD = Rel ative Percent Difference
MBR = Matrix Spi ke Recovery
MSDR = Matrix Spi ke Duplicate Recovery

The vertical bars in the formula above indicate the absol ute val ue
oflthe di fference, hence RPD is always expressed as a positive
val ue.

Techni cal Acceptance Criteria for Ms/ MsSD

Al'l M5/ MSDs nust be anal yzed on a GO/ M5 sy
i nstrunment performance check, initial cal
calibration verification, continuing calib
techni cal acceptance criteria. The MS/ MSD nust undergo cl eanup
procedures, when required, on a GPC neeting the technica
acceptance criteria for GPC calibration. | MS/ MSDs nust be
Egegaged and anal yzed at the frequency described in Section

stem neeting the GO M5
bration, initial
ration and nethod bl ank

The MS/ MSDs nust be extracted and anal yzed or reextracted and
reananl yzed within the contract holding tinme specified in Section

The MS/ MSDs nust neet all sanple technical acceptance criteria
defined in Sections 11.3.4 through 11. 3. 8.

The limts for matrix spike/matrix spi ke duplicate conpound
recoveries and RPD are given in Table 6. As these limts are only
advi sory, no further action by the l[aboratory is required.

However, frequent failures to nmeet the limts for MBD
recoveries or RPD, warrant investigation by the [aboratory and nmay
result in questioning fromthe Agency.

Corrective Action for MS/ MsSD

M5/ MBD t hat does not neet the technical acceptance criteria for
MSD must be reanal yzed at no additional cost to the Agency. Both

sets of data nmust be reported.

Corrective actions for failure to neet GC/ M5 instrunent o
performance check, initial and continuing calibration and initial
calibration verification nust be conpleted before the anal ysis of

any QC sanpl es.

Corrective actions for failure to neet blank technical acceptance
criteria nust be net before the analysis of any QC sanpl es.

Corrective actions for surrogate recoveries defined in Section
11.4.4 and/or internal standard conmpound responses defined in
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Section 11.4.5 nust be conpleted before QC sanple results are
reported.

12.2.7. 4 Corrective actions for surrogate relative retention tines and/or

i nternal standard conpound retention tinmes defined in Section
11. 4.6 nust be conpleted before QC sanple results are reported.

12.2.7.5 If the technical acceptance criteria for MS/ MSD anal ysis are not

nmet, the contractor shall deterni ne whether the non-conpliance is
due to the sanple matrix or GC/ M5 system probl ens.

12.2.7.6 If the non-conﬁliance is found to be due to a sanple matrix
t

12.
12.

12.
12.

12.

12.

w

1

12.3.3

12.

12.

ef fect, take e following corrective action steps:

. Reanal yze the sanmple. EXCEPTION: If surrogate recoveries or
internal standard conpound responses in a sanple used for a
matrix spi ke or matriXx spi ke duplicate were outside the
techni cal acceptance criteria, then it should be reanal yzed
only if the surrogate recoveries and internal standard )
conpound responses net acceptance criteria in both the matrix
spi ke and matrix spi ke duplicate anal yses.

. If the MS/MBD recoveries/RPD neet the MS/MSD technica
acceptance criteria in the reanal yzed sanple, then the problem
was within the Contractor's control. The contractor should
nake_everK effort to reanalyze the sanple within the contract
required holding times. |[If the reanalysis was perfornmed
within hpldinP times, then submt data only fromthe )
reanal ysi s. f the reanal ysis was perforned outside hol ding
times, then submt both sets of data.

. If the M5/ MSD recoveries/RPD fail to neet the acceptance
criteria in the reanalysis, then submt data from both
anal yses. Distinguish between the initial analysis and the
Eeanaly3|s on all deliverables using the suffixes in Exhibit

SDG Speci fic Performance Eval uation (PE) Sanpl es
Sunmmary of SDG Specific PE Sanpl es

The Region | Performance Evaluation (PE) program has two functions:
(1) to evaluate | aboratory operation and protocols over a period of
time, and (2) to provide information on the quality of indi vidua
dat a packages.

Frequency of SDG Specific PE Sanpl es

1 The Region will submt PE sanFIes with every SDG per paraneter,
matri x and concentration |evel (as available). The Regi on nmay
obtain these SDG Specific PE sanples fromeither a commerci al
vendor or fromthe CLP National Program Ofice (NPO which
provi des PE sanples in sgf ort of the Superfund program PE
sanmpl es provided by the -NPO are referred to as "EPA-
gener at ed”.

.2 When the Region submits aqueous trip and/or equi pment bl anks
and/ or Performance Eval uation sanples (PEs) with
soil/sedinment/solid field sanples, then the Contractor shall not
perform an MS/MSD anal ysis on the aqueous matrix (trip bl ank,
equi prent bl ank, PE sa !e?. VWhen the Region submts an aqueous
PE sanmple with aqueous field sanples, then the Contractor shal
not choose the PE sanple for MS/ MSD anal ysis.

.3 If the PE sanple is received as an anpul ated standard extract, the
anpul ated PE sanple is not considered to be another matrix type.

Procedure for Preparing SDG Specific PE Sanpl es

1 Instructions for preparation of the PE sanples will be included
wi th each subm ssion of PE sanples.

If PE sanple directions do not aggly to a PE sanple received, then
t he Contractor nust contact the CC to ascertain whether or not
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to analyze the PE sanple and to obtain appropriate PE sanple
directions.

Cal cul ations for SDG Specific PE Sanpl es
.1 For EPA—generated and commercially prepared PE sanples that are
submtted with each SDG the Contractor nust correctly identify

and quantitate all TCL conpounds in the PE sanple using the
criteria presented in Section 11.0 - Data Analysis and
Cal cul ati ons.

Techni cal Acceptance Criteria for SDG Specific PE Sanpl es

1 Al'l SDG Specific PE sanpl es nust be anal yzed under the same GC/ M5
conditions set up in Section 9.0 and nust neet the sanme technica
%cceptangi grlterla establ i shed for sanple analysis defined in

ect 1 on . 3.

.2 EPA-ﬁenerated PE sanpl es included with the SDG wi|l be eval uated
by the Region u3|nﬁ a CLP NPO computer program cal |l ed Peac TOCLS.
Peac TOOLS rates the PE sanple results based on statistically
gener ated confidence intervals.

.3 The results of commercially prepared PE sanples will be eval uated
using the vendors' statistically generated confidence intervals.

.4 Contractor results for the SDG-Sgecific PE samples will be )
eval uated using the nost recent Region | data validation criteria
for PE sanples.

.5 At a mninmum the PE results will be evaluated for conpound
identification, quantitation, and sanple contamn nation
Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ati on statistics. he Agency
may adj ust the scores on any g!ven | aboratory PE sanple to
conpensate for unanticipated difficulties with a particular
sanple. Normally, a fraction of the conpounds spiked into the
sanple are not specifically listed in the contract. Contractors
must use the guidelines described in Section 11.1.2 for )
identification of non-target conpounds. Tentative identification
of these non-target conpounds is reviewed and integrated into the
eval uati on process.

Corrective Action for SDG Specific PE Sanpl es

1 The corrective actions for PE sanple results which do not neet the
techni cal acceptance criteria defined in Section 12.3.5.1 above
are the same corrective actions outlined for sanple analysis in
Section 11. 4.

.2 | f an SDG Specific PE sanple evaluated by Region | as described in
Sections 12.3.5.2 through 12.3.5.6 above, indicates unacceptable
| aboratory performance, then the Contractor may be required to
reanalee all sanples, standards, blanks and QC sanpl es associ at ed
with the unacceptable PE sanple result (if sufficient volune
remai ns) and/or anal yze a new PE sanple at no additional cost to
t he Agency. Unacceptable [aboratory performance includes either a
TCL fal se positive result, false negative result, and/or compound
m squantitation (reported result exceeds + 3 sigma of the spiked
conpound concentration).

.3 SDG Specific sanple results reported with unacceptable PE results
shal | be subject to a commensurate reduction in sanple price or
zero paynment due to data rejection, depending upon the I npact of
t he non-conpliance on data usability.

CLP Quarterly Blind (@) Laboratory Eval uation Program

Sunmmary of CLP @B Sanpl es
The Region will also submit quarterly laboratory eval uation sanples

for specified analyses in conjunction with the CLP Quarterly Blind
(@B) program The results fromthe analysis of these B sanples wll
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be used by the Region to verify the Contractor's continuing ability
to produce acceptabl e analytical data. The results will also be used
to assess the precision and accuracy of the anal ytical nethods.

Frequency of CLP (B Sanpl es

The Region will submit |aboratory evaluation sanples on a
uarterly basis for specified analyses in conjunction with the CLP
gparterly Blind (QB) program

Procedure for Preparing CLP B Sanpl es

Instructions for preparation of the B sanples will be included
wi th each subm ssion of (B sanples.

Cal cul ations for CLP (B Sanpl es

The Contractor nust correctly identify and quantitate all TCL
conpounds in the B sanple using the criteria presented in Section
11.0 - Data Analysis and Cal cul ati ons.

Techni cal Acceptance Criteria for CLP B Sanpl es

The B sanpl es nust be anal yzed under the sanme GC/ M5 conditions
set up in Section 9.0 and nust neet the sane technical acceptance
criteria established for sanple analysis defined in Section 11. 3.
The B sanples will be scored and the results will be used to
assess the precision and accuracy of the analytical nethods.

At a mninmum the QB results are evaluated for conpound
identification, quantitation, and sanpl e contam nation

Confidence intervals for the quantitation of target conpounds are
based on reported val ues using popul ation statistics. The Agency
may adj ust the scores on any g!ven | aboratory evaluation sanple to
conpensate for unanticipated difficulties with a particul ar
sanple. Normally, a fraction of the conpounds spiked into the
sanple are not specifically listed in the contract. Contractors
must use the guidelines described in Section 11.1.2 for )
identification of non-target conpounds. Tentative identification
of these non-target conpounds is reviewed and integrated into the
eval uati on process.

The Contractor's performance on the (B sanples will be neasured
and reported as foll ows:

21 Accept abl e, No Response Required (Score greater than or equa

to 90%9: Data neets nost or all of the scoring criteria.

ficiencies

.2 Accept abl e, Response Expl ai ni ng Deficiency(bgag ReEgired (Score

greater than or equal to 75% but |ess than
exi st in the Contractor's performance.

.3 Unaccept abl e Performance (Score less than 75%: Deficiencies

exist 1n the Contractor's performance to the extent that the
Aﬁency has determ ned that the Contractor has not denonstrated
the capability to nmeet the contract requirenents.

.4 In the case of Sections 12.4.5.4.2 and 12.4.5. 4.3 above, the

Contractor shall respond to the deficiency(ies) and the
action(s) taken to correct the deficiency(ies) in a letter to
the Contract Oficer and the Project Oficer, within 14 days of
recei pt of notification fromthe Agency.

Corrective Action for CLP B Sanpl es

The corrective actions for B sanple results which do not neet the
techni cal acceptance criteria defined in Section 12.4.5.1 above
are the same corrective actions outlined for sanple analysis in
Section 11.4.

After receipt and review of the Contractor's deficiency letter
(Section 12.4.5.4.4), the Aﬁency will notify the Contractor
concerning the renmedy for their unacceptable performance. The
Contractor may expect, but the Agency Is not limted to, the
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follomﬁng actions: conmensurate reduction in sanple price, zero
paynment due to data rejection, reduction of the nunber of sanples
sent under the contract, suspension of sanple shipnent to the
Contractor, a GC/MS tape audit, a data package audit, an on-site
| aboratory evaluation, a renedial |aboratory evaluation sanple,
and/ or contract sanctions, such as a Cure Notice.

NOTE: The Contractor's pronpt response denonstrating that
corrective actions have been taken to ensure the Contractor's
capability to neet contract requirenents may facilitate
continuation of sanple scheduling.
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13.0 METHOD PERFORMANCE
Not Appl i cabl e.
14.0 POLLUTI ON PREVENTI ON

14.1 Pollution prevention enconpasses any technique that reduces or )
elimnates the quantity or toxicity of waste at the point of generation
Nurrer ous opportunities for pollution prevention exist in |aboratory
operation. The EPA has established a preferred hierarchy of )
envi ronnent al nmanagenent techni ques that places pollution prevention as
t he nanaPenent option of first choice. enever feasible, |aboratory
per sonnel shoul d use pollution prevention techniques to address their
waste generation. Wien it is not feasible to reduce waste at the
source, the Agency recommends recycling as the next best option

15.0 WASTE MANAGEMENT

The Environmental Protection Agency requires that |aboratory waste
managenent practices be conducted consistently with all applicable rules
and regul ations. The Agency urges | aboratories to protect the air,
water, and land by mnimzing and controlling all releases from hoods
and bench operations, conplying with the letter and spirit of any sewer
di scharge permits and regul ati ons, and by complying wwth all solid and
hazardous waste regul ations, particularly the hazardous waste
identification rules and | and di sposal restrictions.

16.0 REFERENCES
Not Appl i cabl e.
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17.0 TABLES/ DI AGRAMS/ FLONCHARTS

Table 1

DFTPP Key lons and | on Abundance Criteria

Mass

|l on Abundance Criteria

51
68
69
70
127
197
198

199
275
365
441
442
443

30.0 - 80.0 percent of mass 198
Less than 2.0 percent of nass 69
Pr esent

Less than 2.0 percent of nass 69
25.0 - 75.0 percent of mass 198
Less than 1.0 percent of mass 198

Base Rgak, 100 percent relative abundance
(see te)

5.0 - 9.0 percent of mass 198

10.0 - 30.0 percent of nass 198
Greater than 0.75 percent of mass 198
Present but less than nmass 443

40.0 - 110.0 percent of nass 198

15.0 - 24.0 percent of nmass 442

Note: Al ion abundances MJST be normalized to nmiz 198, the nominal base
peak, even though the ion abundance of niz 442 may be up to 110 percent t hat

of mlz 198.
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Table 3

Characteristic lons for Internal Standards
for Sem vol atil e Conpounds

Primary

Quantitation
| NTERNAL STANDARDS l on Secondary 1 ons
1, 4- Di chl or obenzene- d4 152 115
Napht hal ene- d8 136 68
Acenapht hene- d10 164 162, 160
Phenant hr ene- d10 188 94, 80
Chrysene-d12 240 120, 236
Peryl ene-d12 264 260, 265
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Table 4

Characteristic lons for Semvolatile
Target Conpounds and Surrogates

Primary

Quantitation
Par anet er I on Secondary 1on(s)
Phenol 94 65, 66
bi s(2- Chl or oet hyl ) et her 93 63, 95
2- Chl or ophenol 128 64, 130
1, 3-Di chl or obenzene 146 148, 113
1, 4- Di chl or obenzene 146 148, 113
1, 2-Di chl or obenzene 146 148, 113
2- Met hyl phenol 108 107
2,2' -oxybi s(1- Chl or opr opane) 45 77, 79
4- Met hyl phenol 108 107
N-Ni t roso-di - n- propyl am ne 70 42, 101, 130
Hexachl or oet hane 117 201, 199
Ni t robenzene 77 123, 65
| sophor one 82 95, 138
2-Ni t r ophenol 139 65, 109
2, 4- Di et hyl phenol 107 121, 122
bi s(2- Chl or oet hoxy) et hane 93 95, 123
2, 4-Di chl or ophenol 162 164, 98
1, 2, 4-Trichl or obenzene 180 182, 145
Napht hal ene 128 129, 127
4- Chl oroani |l i ne 127 129
Hexachl or obut adi ene 225 223, 227
4- Chl or o- 3- net hyl phenol 107 144, 142
2- Met hyl napht hal ene 142 141
Hexachl or ocycl opent adi ene 237 235, 272
2,4,6-Trichl orophenol 196 198, 200
2,4,5-Trichl or ophenol 196 198, 200
2- Chl or onapht hal ene 162 164, 127
2-Nitroaniline 65 92, 138
D net hyl phthal ate 163 194, 164
Acenapht hyl ene 152 151, 153
3-Nitroaniline 138 108, 92
Acenapht hene 153 152, 154
2, 4-Dini trophenol 184 63, 154
4-Ni t rophenol 109 139, 65
Di benzof uran 168 139
2,4-Dinitrotol uene 165 63, 182
2,6-Dinitrotol uene 165 89, 121
Di et hyl pht hal at e 149 177, 150
4- Chl or ophenyl - phenyl et her 204 206, 141
Fl uor ene 166 165, 167
4-Nitroaniline 138 92, 108
4, 6-Di nitro-2-net hyl phenol 198 182, 77
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Sem vol atil e

Target Conpounds and Surrogates

Primary

Quantitation
Par anet er I on Secondary 1on(s)
N- Ni t r osodi phenyl ani ne 169 168, 167
4- Br onophenyl - phenyl et her 248 250, 141
Hexachl or obenzene 284 142, 249
Pent achl or ophenol 266 264, 268
Phenant hr ene 178 179, 176
Ant hr acene 178 179, 176
Car bazol e 167 166, 139
Di - n- butyl pht hal at e 149 150, 104
Fl uor ant hene 202 101, 100
Pyr ene 202 101, 100
But yl benzyl pht hal at e 149 91, 206
3, 3' - Di chl or obenzi di ne 252 254, 126
Benzo( a) ant hr acene 228 229, 226
bi s(2-et hyl hexyl ) pht hal at e 149 167, 279
di (2- et hyl hexyl ) adi pat e 57 55, 129
Chrysene 228 226, 229
D -n-Cctyl phthal ate 149 ---
Benzo(b) fl uor ant hene 252 253, 125
Benzo( k) f1 uor ant hene 252 253, 125
Benzo( a) pyr ene 252 253, 125
I ndeno( 1, 2, 3- cd) pyrene 276 138, 227
Di benzo( a, h) ant hr acene 278 139, 279
Benzo(g, h,i) peryl ene 276 138, 277
SURROGATES
Phenol - d5 99 42, 71
2- Fl uor ophenol 112 64
2,4, 6-Tri bronophenol 330 332, 141
Ni t robenzene-d5 82 128, 54
2- Fl uor obi phenyl 172 171
Ter phenyl - d14 244 122, 212
2- Chl or ophenol - d4 132 68, 134
1, 2- Di chl or obenzene- d4 152 115, 150
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Table 5

Rel ati ve Response Factor Criteria for Initial and Continuing Calibration of Semvolatile
Target Conpounds and Surrogates

Semivol atile M ni mum Maxi mum  Maxi mum
Conpounds RRF 9RSD % f f
Phenol 0. 800 20.5 +25.0
bi s(2- Chl or oet hyl ) et her 0. 700 20.5 +25.0
2- Chl or ophenol 0. 800 20.5 +25.0
1, 3-Di chl or obenzene 0. 600 20.5 +25.0
1, 4- Di chl or obenzene 0. 500 20.5 +25.0
1, 2-Di chl or obenzene 0. 400 20.5 +25.0
2- Met hyl phenol 0. 700 20.5 +25.0
2,2' -oxybi s(1- Chl or opr opane) 0. 010 30.0 +30.0
4- Met hyl phenol 0. 600 20.5 +25.0
N-Ni t roso-di - n- propyl am ne 0. 500 20.5 +25.0
Hexachl or oet hane 0. 300 20.5 +25.0
Ni t r obenzene 0. 200 20.5 +25.0
| sophor one 0. 400 20.5 +25.0
2-Ni t r ophenol 0. 100 20.5 +25.0
2, 4- Di et hyl phenol 0. 200 20.5 +25.0
bi s(2- Chl or oet hoxy) et hane 0. 300 20.5 +25.0
2, 4-Di chl or ophenol 0. 200 20.5 +25.0
1, 2, 4-Trichl or obenzene 0. 200 20.5 +25.0
Napht hal ene 0. 700 20.5 +25.0
4- Chl oroani line 0. 010 30.0 +30.0
Hexachl or obut adi ene 0. 010 30.0 +30.0
4- Chl or o- 3- net hyl phenol 0. 200 20.5 +25.0
2- Met hyl napht hal ene 0. 400 20.5 +25.0
Hexachl or ocycl opent adi ene 0. 010 30.0 +30.0
2,4,6-Trichl orophenol 0. 200 20.5 +25.0
2,4,5-Trichl or ophenol 0. 200 20.5 +25.0
2- Chl or onapht hal ene 0. 800 20.5 +25.0
2-Nitroaniline 0. 010 30.0 +30.0
Di net hyl pht hal at e 0. 010 30.0 +30.0
Acenapht hyl ene 0. 900 20.5 +25.0
3-Nitroaniline 0. 010 30.0 +30.0
2,6-Dinitrotol uene 0. 200 20.5 +25.0
Acenapht hene 0. 900 20.5 +25.0
2, 4-Dini trophenol 0. 010 30.0 +30.0
4- N t rophenol 0. 010 30.0 +30.0
Di benzof ur an 0. 800 20.5 +25.0
2,4-Dinitrotol uene 0. 200 20.5 +25.0
Di et hyl pht hal at e 0. 010 30.0 +30.0
4- Chl or ophenyl - phenyl et her 0. 400 20.5 +25.0
Fl uor ene 0. 900 20.5 +25.0
4-Nitroaniline 0. 010 30.0 +30.0
4, 6-Di ni tro-2-net hyl phenol 0. 010 30.0 +30.0
N- Ni t r osodi phenyl ani ne 0. 010 30.0 +30.0
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Initial

and Conti nui ng

Calibration of Sem volatile Target Conmpounds and Surrogates

Semi vol atile M ni mum Maxi mum Maxi mum
Conpounds RRF 9RSD oui f f
4- Br onophenyl - phenyl et her 0. 100 20.5 +25.0
Hexachl or obenzene 0. 100 20.5 +25.0
Pent achl or ophenol 0. 050 20.5 +25.0
Phenant hr ene 0. 700 20.5 +25.0
Car bazol e 0. 010 30.0 +30.0
Di - n- butyl pht hal ate 0. 010 30.0 +30.0
Fl uor ant hene 0. 600 20.5 +25.0
Pyrene 0. 600 20.5 +25.0
But yl benzyl pht hal at e 0. 010 30.0 +30.0
3, 3" -Dichl or obenzi di ne 0. 010 30.0 +30.0
Benzo( a) ant hr acene 0. 800 20.5 +25.0
bi s(2- Et hyl hexyl ) pht hal at e 0. 010 30.0 +30.0
di (2- et hyl hexyl ) adi pat e 0. 010 30.0 +30.0
Chrysene 0. 700 20.5 +25.0
Di - n-octyl pht hal ate 0. 010 30.0 +30.0
Benzo(b) f | uor ant hene 0. 700 20.5 +25.0
Benzo( k) f1 uor ant hene 0. 700 20.5 +25.0
Benzo( a) pyr ene 0. 700 20.5 +25.0
I ndeno( 1, 2, 3- cd) pyrene 0. 500 20.5 +25.0
Di benzo( a, h) ant hr acene 0. 400 20.5 +25.0
Benzo(g, h,i)peryl ene 0. 500 20.5 +25.0
SURROGATES

Ni t robenzene-d5 0. 200 20.5 +25.0
2- Fl uor obi phenyl 0. 700 20.5 +25.0
Ter phenyl - d14 0. 500 20.5 +25.0
Phenol - d5 0. 800 20.5 +25.0
2- Fl uor ophenol 0. 600 20.5 +25.0
2,4, 6-Tri bronophenol 0. 010 30.0 +30.0
2- Chl or ophenol - d4 0. 800 20.5 +25.0
1, 2- Di chl or obenzene- d4 0. 400 20.5 +25.0
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Rel ati ve Percent

Section 17

Table 6

Matri x Spi ke Recovery and
Difference Limts

% Recovery RPD

% Recovery RPD Soi |/ Soi |/
Conmpound Wt er Wt er Sedi nent Sedi nent
Phenol 12-110 42 26- 90 35
2- Chl or ophenol 27-123 40 25-102 50
1, 4- Di chl or obenzene 36- 97 28 28-104 27
N-Ni t roso-di - n- propyl am ne 41-116 38 41-126 38
1, 2, 4-Trichl or obenzene 39-98 28 38-107 23
4- Chl or o- 3- net hyl phenol 23-97 42 26-103 33
Acenapht hene 46-118 31 31-137 19
4- N t rophenol 10- 80 50 11-114 50
2,4-Dinitrotol uene 24- 96 38 28-89 47
Pent achl or ophenol 9-103 50 17-109 47
Pyrene 26- 127 31 35-142 36
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Table 7

Surrogate Recovery Limts

%Recovery %Recovery
COVPOUND Wt er Soi | / Sedi ment
Ni t r obenzene-d5 (Base/ Neutral) 35-114 23-120
2- Fl uor obi phenyl (Base/ Neutral) 43-116 30-115
Ter phenyl - d14 (Base/ Neutral) 33-141 18-137
Phenol -d5 (Aci d) 10-110 24-113
2- Fl uor ophenol (Aci d) 21-110 25-121
2,4, 6-Tri bronophenol (Acid) 10-123 19-122

2- Chl or ophenol -d4 (Aci d)
1, 2- Di chl or obenzene- d4
(Base/ Neutral)

33-110 (advisory)
16- 110 (advi sory)

20-130 (advisory)
20-130 (advisory)
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APPENDI X A - SCREENI NG OF SEM VOLATI LE ORGANI C EXTRACTS

1
1

0
1

4.

2

SCOPE AND APPLI CATI ON

The anal ytical nethod described in this section is designed to characterize
soi | / sedi nent sanpl es from hazardous waste sites for the concentration |evel of
or gani cs.

The net hod invol ves the preParation of soil/sedi ment sanples which may contain
organi ¢ conpounds at a |level greater than 10,000 pg/ kg and screening wWth a gas
chromat ogr aph equi pped with a flane ionization detector (GC/ FlD)

For soil/sediment sanples, the results of the screen are used to determ ne which
of the two sanple preparation procedures (low or nmedium is required, and to

det erm ne apProprlate dilution factor for GO/ M5 anal ysis. The results of the
screen may al so be used to assist the analyst in per orn]nﬁ Gel Perneation

Chr omat ogr aphy (GPC) cl eanup procedures on extracts of either water or

soi | / sedl ment " sanpl es.

The procedure is designed to allow a quantitation Iimt for screening purposes as
| ow as 10, 000 pg/ kg for extractable organics. For analysis purposes, the
quantitation limt is 10,000 Fg/kg for extractable organics. Sone sanples may
contain high concentrations of conpounds that interfere with the anal ysis of

ot her conponents at |lower |evels; the quantitation limts in those cases may be
significantly higher.

These extraction and preparation procedures were devel oped for rapid and safe
handl i ng of high concentration hazardous waste sanples. The design of the

nmet hods t hus does not stress efficient recoveries or lowlimts of quantitation
of all conponents. Rather, the procedures were designed to screen, at noderate
recovery and sufficient sensitivity, a broad spectrum of organic chemcals. The
results of the analyses thus may reflect only a m ni numof the anount actually
present in some sanples.

SUMVARY OF METHOD

It is nandatorY that all soil/sedinent sanples be characterized as to
concentration level so that the apProprlate anal ytical protocol is chosen to
ensure proper quantitation limts tor the sanple. Note that the ternms "l ow
level " and "nedium | evel" are desprLPtions of the concentration ranges that are
enconpassed by the "l ow' and "nedium' | evel procedures.

The | aboratory is at_libertK to select the nmethod of characterization. The
following two screening nethods may be used for soil/sedinent sanple
characterization:

. Screen an aliquot fromthe "low level” 30 g extract or an aliquot fromthe
"mediumlevel™ 1 g extract.

. Screen using GO FID as the screening instrunent.

The concentration ranEes covered by these two procedures may be considered to be
approxi mately 330 pg/ kg - 10,000 pg/ kg for the low | evel analysis and >10, 000
pg/ kg for nediumlevel analysis for semvolatile extractabl es.

Sanpl e Preparation
Low Level Soil/ Sedi nment

A 30 g portion of soil/sedinment is mxed with anhydrous powder ed sodi um )
suILate and extracted with 1:1 net hyl ene chl ori de/ acet one using an ultrasonic
r obe.
.0 nmL of the 300 nL (approximate) total extract is concentrated to 1.0 nL and
screened. If the original sanple concentration is >10,000 pg/Kg, the 30 g
extract is discarded and the nmedium |l evel preparation procedure foll owed.

Medi um Level Soil/ Sedi nent

proxi mately 1 g portions of soil/sedinment are transferred to vials, mxed
w th anhydrous powdered sodium sulfate and extracted wi th nmethyl ene chloride.
5.0 nmL of the 10.0 nL extract is concentrated to 1.0 nL and screened. If the
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is <10,000 pg/kg the 1 g extract is discarded and the | ow

sanpl e concentration
1 owed.

t
| evel method is fo
GC/ FI D Screeni ng

The concentrated extracts of soil/sedinment or water sanples are screened on a gas
chromat ograph/fl ame ionization detector using a fused silica capillary colum
(FSCC) for semvolatile priority ﬁollutants and rel ated organics. The results of
these screens will determ ne whether sufficient quantities of pollutants are
present to warrant analysis by the mediumlevel protocol

| NTERFERENCES

Met hod interferences may be caused by contaminants in solvents, reagents,

gl assware, and other sanple processing hardware that lead to discrete artifacts
and/ or el evated baselines in the chromatogranms. All of these materials routinely
nmust be denonstrated to be free frominterferences under the conditions of the
anal ysis by running | aboratory nethod blanks. Matrix interferences may be
caused by contaminants that are co-extracted fromthe sanple. The extent of
matrix interferences will vary considerably from source to source

SAFETY

The toxicity or carcinogenicity of each reagent used in this nethod has not been
Rre0|sely det ermi ned; however, each chem cal should be treated as a potenti al

eal th hazard. ExRosure to these reagents should be reduced to the | owest

possi ble level. The |aboratory is responsible for maintaining a current
awareness file of OSHA regul ations regarding the safe handling of the chem cals
specified in this nethod. A reference file of data handling sheets should be
made available to all personnel involved in these analyses. Specifically,
concentrated sulfuric acid presents sone hazards and is noderately toxic and
extremely irritating to the skin and nmucous nmenbranes. Use these reagents in
fume hoods whenever possible, and if eye or skin contact occurs, flush with |arge
vol umes of water.

Al ways wear safety glasses or a shield for eye protection, protective clothing
and observe proper mxing when working with these reagents.

EQUI PMENT AND SUPPLI ES

Brand nanes, suppliers, catalog and part nunbers are for illustrative purposes
only. No endorsenent is inplied. Equivalent performance nay be achi eved using
equi prent and supplies other than those specified here, but denonstration of
equi val ent perfornmance neeting the requirenments of this SONis the responsibility
of the contractor.

d asswar e

Cont i nuous Liquid-Liquid Extractors - equi pped with Teflon or glass connecting
joints and stopcocks reQU|r|ng no | ubrications (Hershberg-Wlf Extractor, Ace
@ ass Conpany, Vineland, NJ. P/N 6841 10 or equivalent).

Beakers - 400 niL

Syringes - 0.5 nL

G ass Scintillation Vials - at least 20 nL, with screw cap and Teflon or
alum numfoil liner.

Vials and Caps - 2 nL capacity for GC auto sanpler.
Di sposabl e Pipets - Pasteur, 1 nL
Drying Colum - 19 mm I D chronatoPraphic colum with coarse frit (substitution
of a small pad of Pyrex glass wool for the frit will prevent cross
contam nati on of sanple extracts).
Kuder na- Dani sh (K-D) Appar at us
Concentrator Tubes - 15 nL and 10 nL graduated (Kontes K-570050-1025 and
570040- 1025 or equivalent). Calibrations nust be checked at the vol unes

enployed in the test. Gound-glass stoppers are used to prevent evaporation
of extracts.

D- 73/ SVOA OREAP-01.0



Exhi bi t

o

2.
53
4

o o o o o
© o N N~

o o o v

.10

11

.12
.12,

.2

3

.12,

t D Semvolatiles -- Appendix A
Screening of Semivolatile Organic Extracts

1
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Evaporative Flasks - 500 nL (Kontes K-570001-0500 or equivalent). Attach to
concentrator tube with springs.

Snyder Colum - Two-ball Mcro (Kontes K-569001-0219 or equival ent).
Spatul a - stainless steel or Teflon

Bal ances - Anal ytical, capable of accurately weighing * 0.0001 g and one capabl e
of weighing 100 g to = 0.01 g. The bal ances nust be calibrated with class

wei ghts or known reference weights once per each 12-hour work shift. The

bal ances nust be calibrated with class S weights at a m ni mum of once per nonth.
The bal ances nmust al so be annually checked by a certified technician

U trasonic Cell Disruptors - Heat stens, U trasonic Inc., Mdel W385 Sonicator
S475_matt wi th pul sing capability, . 200, %:inch tapped disruptor horn, No. 419
/8 inch standard tapered M crotlg grobe,_and No. 305, 3/4 inch tapered high
gain, Q@ disruptor horn, or No. 208 3/4 inch standard solid disruptor horn), or
equi val ent devices with a mninumof 375 watt output capability.

NOTE: In order to ensure that sufficient energy is transferred to the sanple
during extraction, the Mcrotip probe or horn nust be replaced if the tip begins
to erode. FErosion of the tip I1s evidenced by a rough surface.

Sonabox Acoustic Encl osure - recommended with above disruptors for decreasing
cavi tation sound.

Vacuum Fi l trati on Apparat us

Buchner Funnel
Filter paper - \Watmann No. 41 or equival ent
Pyrex 3 ass Wol - rinsed with nethyl ene chloride

Silicon Carbide Boiling Chips - approxinatelY 10/ 40 mesh. Heat to 400 °C for 30
m nutes or Soxhlet extract with methyl ene chloride.

Water Bath - heated, with concentric ring cover, capable of tenperature control
(£ 2 °C. The bath should be used in a hood.

Ni trogen Evaporation Device - equipped with a water bath that can be maintai ned
at 35 - 40 °C. _ (N-Evap by Organonati on Associates, Inc., South Berlin, M\ or

equi valent). To prevent the release of solvent fumes into the l[aboratory, the
ni trogen evaporation device nust be used in a hood.

Gas Chromat ograph/ Fl ame | oni zati on Detector (GO FID System

Gas Chromatograph - an anal ytical systemconplete with a tenperature
programabl e Pas_chronatograph and all required accessories Including )
syringes, analytical colums, and gases. The injection port nust be designed
for on-colum injection when using packed columms and for splitless injection
when using capillary col ums.

nger) X0.32 mm 1 micron film
ca capillary colum (J & Wscientific
s mninmum requi rement for columm | ength.

t hi ckness, silicone coated, fused si
DB-5 or equivalent). Note that this
Longer colums nmay be used.

Gas Chromat ograph Columm - 30 m (or Ip
i
i

Fl ane | oni zati on Det ector
REAGENTS AND STANDARDS
Reagent s

Reagent Water - defined as water in which an interferant is not observed at or
above the CRQL for each analyte of interest.

Sodi um Thi osul fate - (ACS) granul ar

Sul furic Acid Solution (1+1) - slowy add 50 nL of concentrated H,S0, (sp.gr
1.84) to 50 nL of reagent water.
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Acet one, nethanol, nethylene chloride - pesticide residue analysis grade or
equi val ent .

Sodi um Sul fate - anhydrous Pomﬂered reagent grade. Purify by heating at 400
°C for four hours in a shallowtray. Cool in a desiccator and store in a
gl ass bottle (Baker anhydrous powder, catal og #73898 or equival ent).

St andar ds

. 4.3

I nt roducti on

The contractor mnmust provide all standard solutions to be used with this
contract. These standards may be used onl¥ after they have been certif
accprdlnﬁ to the procedure in Exhibit E. he contractor nust be able t
verify that the standards are certified. Manufacturer's certificates o
anal ysis nust be retained by the contractor and presented upon request.

i ed
o]
f

St ock Standard Sol uti on

Prepare or purchase a stock standard sol ution containing phenol

henant hrene, and di-n-octyl phthalate at concentrations of 1 Sg/uL.

repare stock standard sol utions by accurately wei ghing about 0.01 g of
pure material. Dissolve the material in pesticide quality nethylene
chloride and dilute to volume in a 10 nL volunetric flask. Larger vol unes
may be used at the conveni ence of the analyst. |If conmpound purity is
assayed at 97.0 percent or greater, the weight may be used w t hout
correction to cal culate the concentration of the stock standard. |If the
conmpound purity is assayed to be |less than 97.0 percent, the weight nust be
corrected when cal cul ating the concentration (see Exhibit E, Analytica
St andar ds ReqU|renents?. Commercially prepared stock standards nmay be used
at any concentration if they are certified by the manufacturer or by an

i ndependent source (see Exhibit E)

Transfer the stock standard solutions into Teflon-seal ed screw cap bottles.
St ock standard sol utions should be checked frequently for signs of )
degradati on or evaporation, especially just prior to preparing calibration
standards fromthem Stock standard sol utions nust be replaced after six
nont hs, or sooner if conparison with quality control check sanples

i ndi cates a probl em

Wor ki ng St andard Sol uti ons
Surrogate Standard Spiking Sol ution

Prepare a surrogate standard spi king solution that contains nitrobenzene-
ds, terphenyl-dy, 2-fluorobiphenyl, and 1, 2-dichl orobenzene-d, at a
concentration of 100 pg/nmL; phenol-ds, 2,4,6-tribronophenol, 2-

f 1 uorophenol, and 2-chlorophenol -d, at a concentration of 150 pg/niL.
Surrogate standards are added to all sanples and calibration sol utions.
Addi t1 onal surrogates may be added at the | aboratory's discretion

G&C Cal i bration Standard
Prepare a working standard m xture of phenol, phenanthrene and di-n-
octyl pht hal ate. The concentrati on nust be such that the volunme injected
equal s 50 ng of each conpound.

St orage of Standards

Store the stock standard solutions at |ess than 4 °C but not greater than 6
°Cin Teflon-lined screwcap anber bottles and protect fromlight.

Store the working standards at less than 4 °C but not greater than 6 °C in
Tefl on-seal ed containers. The solutions should be checked frequently for
stability. These solutions nust be replaced after six nonths or sooner if
conparison with quality control check sanples indicates a problem

Sanpl es, sanple extracts and standards must be stored separately.

QUALI TY CONTRCL
Met hod Bl ank
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Summary

A nethod blank is a volume of a clean reference matrix ( reagent water for
wat er sanples, or purified sodiumsulfate for soil/sedinment sanples) that is
carried through the entire analytical procedure. The volune or weight of the
reference matrix nmust be approxi mately equal to the volune or weight of
sanpl es associated with the blank. The purpose of a nethod blank is to
determ ne the | evels of contam nation associated with the processing and

anal ysi s of sanples.

Frequency

One net hod bl ank nust be extracted and anal yzed on each GC/FID system used to
screen sanples for the follow ng, whichever is nost frequent.

. Each SDG or

. Each 20 sanples in a SDG including matrix spi ke and re-anal yses, that
are of simlar matrix (water, soil, or sedinent) or simlar concentration
(soil only), or

. \Whenever sanples are extracted by the sane procedure (continuous |iquid-
liquid extraction or sonication).

Pr ocedur e

For semivolatile anal yses, a nmethod bl ank for water sanples consists of a 1 L
vol une of reagent water spiked with 0.5 nL of the surrogate spiking solution
For nedium and | ow | evel soil/sediment sanples, nethod bl anks consist of 1 g
and 30 g of sodiumsulfate spiked with 0.5 nL of surrogate spiking solution
respectively. Extract and concentrate method bl anks at the sane tinme as the
sanﬁles associ ated with the blanks according to Section 12.1. Analyze the

met hod bl ank according to Section 12.1.

CALI BRATI ON AND STANDARDI ZATI ON
GO/ FI D Operating Conditions

Suggested GC operating conditions are as foll ows:

Initial colum tenperature hold - 20 °C for 4 mnutes
Col umm tenperature program- 20-280 °C at 8 °C/mnute
Fi nal columm tenperature hold -280 °C for 8 m nutes
Injector - Gob-type, splitless

Sanmple volume - 1-2 pL

Carrier gas - Heliumat 30 cnisec

GC Calibration

21

Summary

Prior to sanple analysis, each GJFID systemmnust be initially calibrated at
one concentration level to determ ne instrunent sensitivity.

Frequency
Each GC/FI D system nmust be calibrated at the begi nning of each 12-hour shift.
Procedure

Inject 1-2 pL of the GC calibration standard Rrepared in Section 6.2.3.2. The
vol unme injected nust equal 50 ng of each of the calibration conpounds.

Techni cal Acceptance Criteria

The GC nmust be standardi zed for hal f-scal e response from50 ng of
phenant hr ene.
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4.2 The GC nmust adequately separate phenol fromthe solvent front.

4.3 A m ni mum of quarter-scale response for 50 ng of di-n-octyl phthal ate nust
be exhi bited.

Corrective Action

5.1 If the technical acceptance criteria are not nmet, recalibrate the GC
instrument. It may be nepessarK to change the columm or take other
corrective actions to achi eve the acceptance criteria.

5.2 GC calibration technical acceptance criteria nust be net before any sanples
are injected.

PROCEDURE
Sanpl e Preparation

1 Low Level Soil/ Sedi nent

1.1 Decant and discard any water |ayer on a sedinent sanple. M x sanples
t horoughly, especially conposited sanples. Discard any foreign objects such
as sticks | eaves and rocks.

1.2 Wei gh approximately 30 g of sanple to the nearest 0.1 g into a 400 nL
beaker and proceed with | ow | evel soil/sedinent sanple preparation as
described in Section 10.1.4.4 of the Semvolatile Anal ytical Method.

1.3 Take 5 mL fromthe 300 nL &approxinate) total extract and concentrate to 1
mL follomnnﬁ Section 10.2.2.1 or 10.2.2.2 of Exhibit D (Sem vol atiles), but
note that the final volume for screening is 1 nL, not 0.5 nL.

2 Medi um Level Soil/ Sedi ment

2.1 Decant and discard any water |ayer on a sedinent sanple. MX sanB!es
t horoughly, especially conposited sanples. Discard any foreign objects
such as sticks, |eaves and rocks.

2.2 Transfer approximately 1 g (record weight to the nearest 0.1 g) of sanple
toa 20 nL vial. Wpe the nouth of the vial with a tissue to renove any
sanple material and proceed with the nedium|evel sanple preparation
procedure described In Section 10.1.4.5 of Exhibit D (Sem vol atiles).

2.3 Take 5 nmL fromthe 10 nL total extract and concentrate to 1 nL foll ow ng

[

Section 10.2.2.1 or 10.2.2.2 of Exhibit D (Sem vol atiles).
GO/ FI D Anal ysi s
Inject 1-2 pL of extract.

Interpretation of Chromatograns

Soi | / Sedi ment
21 If no sanple peaks fromthe extract (fromlow or nedium|evel preparation)
are detected, or all are less than 10.0 percent full scale deflection, the
sanpl e must be prepared by the |l ow | evel protocol
.2 Peaks are detected at greater than 10.0 percent full scale deflection and
| ess than or equal to full scale deflection
. If the screen is fromthe nmediumlevel extract, proceed with GO M5
analysis of this extract with appropriate dilution if necessary.
. If the screen is fromthe |ow | evel extract, discard the extract and
prepare the sanples by nediumlevel nethod for GO/ M5 anal ysi s.
.3 Peaks are detected at greater than full scale deflection

. If the screen is fromthe nmediumlevel preparation, calculate the
di lution necessary to reduce the major peaks to between half and ful
scal e deflection.” Use this dilution factor to dilute the extract.
This dilution is analyzed by GO M5 for extractabl e organics.
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. If the screen is fromthe |ow |l evel preparation, discard the extract
and prepare the sanples by the medium | evel nmethod for GO M5 anal ysis.
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